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ABSTRACT 

This coBparative study was designed to provide 
information on sone facets of mathenatics education programs in 
Taiwan and the United States. The mathematics curriculum in middle 
and secondary schools was investigated and compared in order to 
encourage discussion and possible refinement. A long-range goal for 
mathematics education, especially for computer-based learning, is 
presented. Literature on international comparisons was first 
reviewed. Then a questionnaire was constructed in English, validated, 
and revised; it was next translated into Chinese and validated, in 
1982-83, it was sent to 250 schools in the United States and to 250 
in-service mathematics teachers in Taiwan. A response rate of 68 
percent was achieved in the United States, and 95 percent in Taiwan. 
Results focus on comparisons regarding curricula, graduation 
requirements, learning centers, computer centers, instructional 
methods, teaching load, classroom management, teaching aids 
evaluation and achievement, faculty evaluation, remediation, teacher 
training, in-service training, and the future of the teaching 
profession. The discussion compares school systems in the two 
countries, curricula, teaching methods, and teacher training. 
Conclusions and reconmendations are then given. Appendices contain 
recommendations from two professional associations, guidelines for 
teacher preparation, and the survey instrument. (MNS) 
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ABSTRACT 

A comparative study of the educa;:ion of the Province of Taiwan^ 
Republic of China and the United States will provide up**to-date in^ 
formation on some of the facets of the mathematics educational pro- 
grams of both countries. The information obtained from thie Siuly 
will benefit all teachers of mathematics. 

This study was designed to achieve the following objectives: 

(a) to investigatet compare and summarize mathematics curricula in 
secondary, schools (middle schools and high schools) • 

(b) to encourage further Invest igat ion^ discussion and possible 
refinement of the curricula in both countries. 

(c) to improve and enrich mathematics education by comparison of 
the two countries* methods and goals. 

(d) to present a long<*range goal for mathematics education^ 
especially for the rapidly expanding computer-based learning 
of the twenty-first century. 

(e) to disseminate this information through a major mathematics 
education conference and also by publishing it in an appropriate 
journal. 

A total number of responses representing sixty-eight percent of 
the sample space was received in the United States. This compared to 
a total number of responses representing ninety-five percent of the 
sample space received in Taiwan. From the datp received^ it can be 
assumed that the similarity of the two surveyed groups is evident. The 
data distribution in each country shows that the surveyed groups are 
representative of the general population of the school systems. 

The literature search showed several articles dealing with inter- 
national studies of achievement in mathematics and reform in mathematics 
education around the world during the 196n*s and 1970*s; however, the 
literature search produced no evidence of a study of this particular 
type between these two countries. 

The result of the analysed data was presented in a list of com- 
parlsoTiS regarding school curricula, teacher training, teaching meth- 
ods, school systems, differences between learners, new educational 
changas in the computer era; etc* 

This paper was made possible by a Research Grant from the PACIFIC 
CULTURAL FOUNDATION SUBSIDY. 

Dr, Chang was a Visiting Professor of Mathematics at National Taiwan 
Normal University during the summer of 1979. 
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Introduction 



As technology changes rapidly durlnp the coming 
yearst the need for educational training In ba^Ir 
skills will Increase dramatically because our entire 
society Is wore dependent on science anH torhnolnpy 
than ever before. In order to meet the challrnpe 
of providing adequate training to our vounper 
generations and to «eet the wlnlwum rcruirrtnrnts 
of basic skills needed to satisfy todnv'» cotrpli^x 
society^ our curriculum has to face drastic 
changes during the next century . Th Is new e^lu-- 
catlonal system will be emphasising nnre mnth- 
oriented skll Is , problem-^solvlng ab i H t le s , nn 
computer literacy • Therefore ^ mathema tlf s and 
all the sclence'^related courses will becrtro ex- 
tremely Important in the educational training of 
all learners* 

A study of school curricula, teacher train- 
ing « ln-*servlce educa tlon. Ins true tl on a 1 methods. 
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and school systems of the Province of Taiwan^ Re- 
public of China and the United States will be 
beneficial to all concerned. An appreciation and 
an understanding of differing cultures through 
cooperation in educational activities will give 
a comprehensive view of today's issues — such as 
the shortage of qualified, competent teachers* 
the best possible teaching techniquen^ the choos- 
ing of appropriate materials from the nasslvr 
amounts available, the decline of the **Threc R's" 
among high school graduates* the Incrpr^sfng num- 
ber of undc rprepared students, and the InrV nf 
student interest in studying mathemn t 1 cs . Thcso 
timely issues will give us an opportunity to 
adapt our present traditional classroom f;c*ttlnp 
to meet the rapidly expanding new cradle- tn-fr.nve 
educational needs of the twenty-- first centurv . 
These arc some of the most critical educntionni 
problems facing these two countries # 

A comparative study of mathematics edtsc.itinn 
in the two countries w ill provide us wi th vnl li- 
able Information, thus benefitting the educators 
of both countries* The style and context of the 
mathematics in the two countries have significant 
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differences due to traditional attitudes, social 
behaviors, and cultural heritages. There are 
also specific differences In the training of 
teachers, the developing of curricula, and the appli- 
cation of pure and applied mathematics. Even 
though there are many differences between the two coun- 
tries, this study will enable us to work togethor 
to isolate effective methods of attack a^ain<;t the 
comrcon problems facing both of us. We will not 
be able to suggest uniform sets of solutions for 
these Issues, but at least we will be ahle to 
provide suggestions or recommendations. Ve will 
be able to share ideas and information, norc in- 
portantly, we will be able to utilize thr heat 
available resources from both countries. Hopoftillv, 
we will be able to suggest alternative approachns 
for meeting the challenge of mathematics educntion 
in bcth countries. 

Statement of the Problem 
This paper attempts to examine Issues In 
mathematics education in the Province of Taiwan, 
Republic of China and the United States. A 
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compariflon between these tvo countries should 
provide answers to the following questions: 

(1) Are there any differences in the oathematlcs 
curricula of secondary schools between these 
two coun tiles? 

(2) Are there any ways to inprove the curricula 
of the two countries? 

(3) Can mathematics education be inproved and 
enriched by a comparison of the two coun^ 
tries' methods and goals? 

(A) Arc there any ways to present a lonp-ranpe 
goal for mathematics education, especial Iv 
for the rapidly expanding! compute r-bnsor! 
learning of the twenty-first centurv*? 
The data are based on an analysis of survey 
material and also on personal interviews with 
mathematics educators of bcch countries. 

Objectives of This Study 

This study was designed to achieve the fol- 
lowing objectives: 

(I) to investigate* compare* and summarize mathe- 
natics curricula in the secondary schools 
(middle schools and high schools). 
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(2) to encourage further study, discuselon, 
and possible reflneaient of the curricula 
In both countries. 

(3) to inprove and enrich mathematics education 
by comparison of the two countries* 
methods and goals. 

(4) to present a long-range goal for mathe- 
matics education, especially for the 
rapidly expanding computer-bf*8cd learnlnp 
of the twenty-first cen-.uiy. 

(5) to disseminate this infurmation throuph 
a major mathematics education conferoncc 
and also by publishing it In an appro- 
priate Journal. 

Significance of This St^-i'l y 

This study will make the following signi- 
ficant contributions to the field of mathe- 
matics education in both countries: 

(1) help in understanding the critical issues 
of mathematics in both countries at the 
levels of elementa^-y, secondary, and 
teacher training levels. 

(2) share ideas involving teaching methods. 
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classrooc activities* educational materials, 
audio-visual aids, and individualized 
teaching activities. 

(3) foster cooperation between the tv,o countries 
in inproveisents of the learning environment. 

(A) exchange information involving new techno- 
logical hardware and improve the effective- 
ness of computer-based and computer-assisted 
instruct ion. 

(5) update learning materials for use In the 
new educational system of the next centurv, 

(6) compare the teaching methods and instruc- 
tional goals of the two countries. 

(7) recognize past failures In mathem.i*^ i cb 
learning in both countries and eliminate 
ineffective programs. 

(8) present a long-term goal of mathematics 
education, especially rel&ting it to the 
high technology of tventy-first centurv 
educat ion . 

Limitations of This Study 

This study has the following limitations: 
( 1) The study was limited to the examining and 
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and analysing of mathematics education 
through a survey of mathematics teachers 
and pc'sonal interviews with school ad- 
ministrators in both countries* 

(2) The study was limited to secondary math 
education in both countries* However, 
for clarity purposes^ data are also in*- 
eluded about selected aspects of mathe- 
matics content in the elementary f^chooJs 
the course requirements of math emnt ic s 
maj ors in colleKe^ and mathematics 
training for elementary and secondary 
school mathematics teachers. 

(3) The study was limited to informntion re- 
ceived during the 1982-1983 academic 
year • 

(4) The study was limited to information 
obtained through the survey* 

(5) The study was limited to the demographic 
surveye d» 
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The followltig terns are defined as they 
appear In this paper. For »ore detailed def- 
initions, refer to "The Condition of Education — 
1983 Edition Statistical Report" (National 
Center for Education Statistics, 1983) and 
"Education in The Republic of China" (Mlnlstrv 
of Education, 1983). 

advanced/honors courses--Special accelerntcd 
courses for students who have achlcvcil n 
hlRh standard of performance in a Rppclnl 
subject area. 

basic skills — The skills of readiness of th<> 
high school graduate who is prepared to 
go to college or enter the professional 
occupations • 

classrooa teacher--A teacher assigned the pro- 
fessional activities of instructing sttidpnts 
in clasarooa situations for which dnily 
student attendance figures for th school 
systen are kept . 

college-- A postsecondary school which offers 

general or liberal arts education, usually 
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leading to a flrut degree. Junior colleges 
and community colleges are Included 
under this terminology, 
comprehensive secondary school — A general second- 
ary school offering programs in both voca- 
tional and general academic subjects, but 
in which the majority of the students are 
not enrolled in programs of vocational 
educat ion. 

compulsory education — Beginning in the 196fl 

school year, nine years of publltfjy funded 

-'J 

education was enforced in Taiwan Province, 
the Taipei special municipality, Klnmen, 
and Maltzu. The first six years are 
compulsory elementary education. The 
three years of Junior high school are 
available without tuition to all students, 
and they are compulsory at the present time. 

computer — A general purpose machine with appli- 
cations limited by the creativity of the 
humans who use it. Its capabilities are 
derived from its memory and the speed and 
accuracy with which it can process data. 

computer-assisted instruction (CAI)— Direct 
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interaction between a coaputer, actlnft as 
instructor, and a student. 

coBputer literacy — A broad» general knowledge 

of how to use conputers to solve^ probleas, 
of the functioning of software and hard- 
ware, and an understanding of the societal 
implicatlo'ns of the computers. 

elementary school — A school classified as 

elementary by state and local practice 
and composed of any span of grades not 
above grade eight. A preschool or 
kindergarten school is included under this 
heading only if It is an integral pnrt 
of an elementary school or a regulnrlv 
established school system. 

Element, ry School Teachers In-Service Traininp, 
Center — A permanent organization for the 
in-scrvi«:e training of elementary school 
and kindergarten teachers was estrblishrd 
in 1956. About 200 teachers are rcrrultec! 
in each session for a training period of 
three to four weeks. Equal emphasis is 
placed on the improvement of teaching 
methods as well as on the strengthening 
of life education. In order to have a 
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correct educational concept and thereby 
Improve the methods of teaching, group 
planning, discussion, observation, experi*- 
mentatlon, re comaendatlon, evaluation,' 
and crltlclSB are necessary through 
hearing, seeing, speaking, and thinking. 
To nurture an Ideal living attitude and 
a modern living habit, the participants 
are required to pay greater attention 
to their food, clothing, housing, trflns- 
portation, education, and recreation. 
Ty mutual affection and revelation, the 
mission of "Good teachers huildlns n hptter 
nation" may be achieved. 

entrance examinaCions-~In Taiwan, the student 
has to pass a severe examination to enter 
high school or college. This examlnat f on 
Is usually held during the early iponths 
of summer. For the students who wish 
to further their studies, failure on the 
entrance examination means having to trv 
again the next year or going to a supple- 
mentary school. 

high school-- A secondary school offering the 
final years of high schoolvork necessary 
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for graduation, usually Including grades 
10, II, 12 (in a 6-3-3 plan) or grades 
9, 10, U, 12 (in a 6-2-4 plan). 

ill-prepared students— Students who do not have 
a thorough understanding of the basic 
skills necessary for school or college. 

learning center — A place where students can go 
to get individual help from a tutoi or 
some learning device. Usually, it is 
equipped with computer terminals, 
television sets, cassettes, propranner* 
materials, videotapes, etc. This pl.-icc 
has a nice environment in which to studv 
and to learn* 

microcomputer--A very small computer, often 
a special purpose or single-function 
computer . 

primary school — A sepsrately organised nm^ 
administered elementary school for 
students in the lower elementary prndes, 
usually including grades 1 through 3 
or the equivalent, and sometimes Including 
preprimary years. 

private school or college--A school or college 
which is controlled by an individual or 
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public schooI«*-*-*A school operated by publicly 
elected or appointed school officials In 
which the prograa and activities are 
under the control of these officials and 
vhlch Is supported primarily by public 
funds. 

remedial cour8e6«-«^Plaiined diagnostic and reme- 
dial activities for individual students 
or groups of students^ designed to correct 
and prevent further learning difficult los 
which interfere with the student^s expectt'cf 
progress in developing skll Is , under- 
standlngSy and appreciations in nny of 
several required courses* 

school— A division of the school systew con5?istinj! 
of students comprising one or more prade 
groups of other ident if lab le groups , or- 
ganised as one unit with one or more 
teachers to give Instruction of a def ined 
typet and housed in a school plant of 
one or more buildings. 

secondary school^«*A school comprislnp anv span 
of grades beginning with the next grade 
following an elemntary or middle schorl 
and ending with or below grade 12* 
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Secondary School Teachers Research CenterB--The 
Centers were set up in National Taiwan 
Normal University, National Tslnghu 
Unlvtsrsity, National Chengchl University, 
and Provincial Kaohslung Normal College 
& Educational College to train secondary 
school teachers by rotation for a period 
of two weeks to seventeen veeks. The 
number of participants of each session 
varies according to the courses they arc 
teaching. Emphasis is placed on the 
discussion of teaching methods and 
basic teaching materials in order to lir- 
prove efficiency of teaching. 

senior high school— -A secondary school offrrln^ 
the final years of high schoolvork nec- 
essary for graduation and invariably 
preceded by a junior high school or a 
middle school. 

special education (Talwan)--At the present 

time, Talvan*s special education departments 
are only provided in elementary vocational. 
Junior vocational, and senior vocational 
schools* The period of study is the same 
as in public schools. These departments 
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provide special training for blind, deaf, 
phyalcally handicapped, and aentally 
retarded youths, 
special education (U.S.A.) — Direct Instruct 
tlonal activities or special learning 
experiences designed primarily for stu- 
dents Identified as having excep- 
tionalities in one or more aspects of 
the cognitive process and/or as being 
underach levers In relation to the gene ml 
level or node of their overall abilities. 
Such services usually are directed at 
students with the following excpptinnal- 
itles: physically handicapped, emotion- 
ally handicapped, culturally different, 
mentally retarded and learning disnbllitlen. 
Programs for the mentally gifted and tal- 
ented are also Included in some sperlal 
education programs, 
supplementary 6chool8--ln Taivan, supplcoient ary 
schools are divided into two kinds (general 
and vocational) or four levels (elementary, 
junior high, senior secondary, and iunior 
college). They are intended for those 
young men and women who have failed for 
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to gain entrance Into regular schools. 
The graduates of supplenentary schools 
have the sane status as graduates of 
regular schools if they successfully pass 
a government exaalnatlon held for them 
upon graduation, 
teacher education — In Taiwan, normal (teacher) 
education is divided into two levels. The 
Junior normal colleges train elewentarv teachers 
a five-year period of study. Students 
are admitted froa the junior h 1 Rh schools. 
Nornal colleges and universities train 
secondary school teachers In a fonr-venr 
period of study, plus a one-year te.Tchinj* 
internship. Students for the norra.il 
colleges and universities must be senior 
high school graduates. A full scholarship 
is given to all atudents. 
Three Principles of the People — This is a required 
course for all high school students in 
Taiwan. This course describes the doctrine 
of Dr. Sun Yat-sen, father of the Republic 
of China. In this book, he urged for 
the consumaation of his Three Principles 
of the Peop le— Natlonalisn, Oenocracy, 
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and Pec>ple*8 Livelihood (Social Welfare) 
in order to complete the task of bulldlni^ 
the oev China* 

traditional teaching method— Situation in which 
the teacher lectures while the students 
listen. This is a teaching method that 
is centuries old* 

vocational education— •Originally , Taiwan's 

vocational education was divided into a 
three-year Junior department and a three- 
year senior department. Since the Im* 
plementation of a nine-year free jdu- 
ca^lon program, no Junior high vocational 
students have been admitted. The senior 
vocational program still lasts for three 
years. There are seven categories of 
vocational schools: agriculture. Industry, 
commerce, marine products, nursing and 
midwifery, home economics, and Chinese 
opera. 

word processing— A program that allows text 

material to be entered, corrected, added 
or deleted, and printed in a desired form. 
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CHAFTCR TWO 
Review of Literature 

A number of articles concerning International 
conparative studies on aatheBatics education 
appeared around 1961. Most of these articles 
were inspired by and arose fron the Inter- 
national Congresa of Mathematics Education 
which was held during Augusc, 19 58, at Edin- 
burgh, Scotland (Fehr, 1965). During this 
conference, a number of papers were presented, 
most notably -\ paper entitled. Instruction in 
Mathenatics Around the World to Youth Age 6 
to 15 Years Old , which reviewed the effective- 
ness of nathenatics education in various 
countries. This paper provided infornation 
on the isatheraatlcal competence of students in 
individual countries and also on the causes 
of changes in mathematics programs of secondary 
schools in these countries. 

Husen (1967) reported or the mathematical 
achievement of the 13-year-old population 
of twelve participating countries. His findings 
created chaos and confusion within several coun- 
tries. Bis findings aIso created a challenge to 
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educators to rethink sone of the educational 
practices within their ova countries. It 
also encouraged educators to re-evaluate their 
curriculun, class sixes, teachlnf^ materials, etc. 
These factors are all crucial in any educa~ 
tional process (Lanon, 1971). 

Lamon (1971) criticized such comparative 
sfadles clairainft that they produced erroneous 
results and unrealistic it terpretations of 
quantified data. He said that a comparative 
study cannot account for some possible variables 
such as class en ro XI sue nt f i nd Iv idua i differences • 
student ^s age of ent ry » Instructional me thodst 
teache r influence ^ and especial ly learning 
environment which plays such an important role 
in learning and achievement. 

The release of the International Study of 
Achievement in Mathematics evoked strong crit- 
icism in leading American news media regarding 
the mathematical education provided for Amer- 
ican students (Coxford, 1971). This report 
was sponsored by the International Association 
for the Evaluation of Educational Achievement 
(ISA). It could not be interpreted as an indictment 
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of the ttathenatics prograns in the United Stntes. 
Coxford suggested that there be an increased 
study of the study habits of graduation age 
youth and achievenent in aathenatics. 

Toward the lEA report, Becker and HcKellar 
(19 71) maintained, that from this coiiparative 
study, it seemed clear that many important 
variables were overlooked or were difficult to 
obtain. They suggested that certain oeasures 
of mental maturity, which nathenat iclati!; and 
math educators believe to be iirtportant in 
math achievement, should be included in the 
study. 

.Anderson ( 1967) reported that the IncV. 
of achievement for pupils In ctfferent nntions 
have been called the missinr links in compara- 
tive education. Lamon (1971) reaffirmed thai, 
unless more significant data became avallahlr 
on how young people learn s .lematical abstracts, 
concepts and ideas, the results produced hv 
national or international comparative studies 
on achievement will yield little, if any» 
meaningful, useful, and realistic information. 
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In 19 76, the 25th Annual Assembly, "Edu- 
cation for a Global CoBaunlty'S held in 
Washington, D.C. There were 21 participating 
countries. Most of theis recognised that edu~ 
catlonal systens aim at getting all citisens 
of our globe to live together in peace and har 
nony. This means that all the nations of our 
globe Bust learn to live together not only as 
good neighbors in peaceful co-existence, but 
as A people needing one another. Relating 
this to the role of education, they all ad- 
mitted that it is the duty of educators to pjro 

-■v<» 

vide Information which will enable pupils to 
better understand others. 

The Joint-Executive Committee of the? Asso 
ciatlons of Headmasters, Headmistresses, Ass Is 
tant Masters, and Assistant Mistresses In 
England (1976) declared that education should 
focus on the capacity to understand, to reason 
and to draw conclusions which may be different 
when viewed from different standpoints. There 
is no single answer to complex world problems. 
Thus, it is important to midce pupils aware of 
the difficulty of collecting data, the impossi- 
blllty of gathsrlng all relevant facts, and o'' 
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the necessity of being willing to change their 
attitudes in the light of increasing knowledge 
and understanding* 

Hurd (1982) reported on an overview of 
science education in the Unxted States and 
and selected foreign countries* Re presented 
his paper to an assenbly of delegates re^ 
presenting 29 countries at the 1977 Annual 
Assembly of the World Confederation of Orp,anl- 
zatlons of the Teaching Profesfiion (WCOTP) . He 
presented Infortaatlon on the status of com*- 
pulsory education with regard to school attendance 
and examined the social expectations aRsnclated 
with compulsory education. For this WCOTP 
conference (1977), each participating member 
provided his country^s education objectives, 
its criticisms, its reform proposals, and Its 
expectations toward human rights and mutual 
understanding between the countries. 

Gross and Dufty (1980) edited a number 
of papers dealing with social science education 
in 22 countries. The amounts and kinds of 
materials available for educational purposes 
are equally varied across the nations. In this 
volumet the editors pointed out that their 
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intention was not to paint a comprehensive 
picture of social science education vorld- 
slde, but rather t*y begin what they hope will 
be a contlnulnR and expanding dialogue between 
the countries. Their intention was also to 
play a part in the effort to help educators 
around the world understand each other and, 

of course, themselves (1980), 

\ 

Lee (1982) compared the higher education 
system of the Repul/lic of China to the United 
States and saw the values of the International 
exchange program. The information on the 
educational systems will benefit education 
In both countries. 

The literature review revealed no ettudy 
dealing with this particular Issue — A Compara- 
tive Study of Mathematics Education Between the 
Province of Taiwan* Republic of China and the 
United States. It would be an informative 
challenge to investigate, compare* and summarize 
the mathematics curriculum of the two countries 
and to compare the two countries' methods and 
goals. Hopefully, this will assist both 
countries as they prepare for the new educational 
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activities of the 21st century. 
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CHAPTER THREE 
Methodology 



The firs: phase of this study began vlth a 
questionnaire. The questionnaire. In English, 
vas constructed by the investigator prior to his 
field trip to Taiwan. This questionnaire was 
sent to seven aatheaatlclans in the United States. 
The content, foraat, and validity of this 
questionnaire were evaluated by these nathi*-* 
iBaticia»s* After receiving their comments and 
recomaendat ions V a revised copy was ready for 
nore evaluations and comments. A final dr.-ift 
vas constructed with advisement from the rrspon- 
dents in the study^ (See Appendix E.) 

The second phase of the study was to translate 
the questionnaire into Chinese. A Chinese version 
of the questionnaire was sent to five mathe- 
maticians in Taiwan. In order to achieve an 
accurate translation without losing the identities 
of the individual countries, certain terminology 
had to be altered because of the distinction of 
the educational systems. For example, questions 
dealing with entrance examinations for senior 
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high schools (which seen strange to Anerlcan 
teachers) and questions dealing with the S.A.T. 
(which sees strange to Chinese teachers) had 
to be altered to take into account the difference 
of the two systems. Both versions of the 
questionnaires were ready prior to the Investi- 
gator's visit to Taiwan. 

The third phase of this study was the dis- 
tribution of the questionnaires. Two hundred 
and fifty public and private schools in the 
United States were randomly chosen from the Hst 
in Patterson's American Education (19R1). 
The questionnaires were mailed during thn fall 
of 1982, The information concerning the r<»sponsp« 
can be found In Table I. 



Distribution of Responses in the United States 



Table 1 



Location of Responses 



Percentages 



Midwest 
South 

Middle Atlantic 
Far Vest 

Northeast/Kew England 



20T 
2 37. 
15% 
25'!: 
17? 



35 



27 



Settins 




Percentages 


Metropolitan Area 




385C 


Rural Area 




247 


City Area 




38X 


Type of School 




Percentaptes 


Public 




68% 


Private 




327 


Level of School 




Percentages 


Junior High School 




527 


Senior High School 




36 7 


Vocational 




127 


(Source: Data were collected by 


author durl 


1982-1983.) 






Sixty-eight percent 


of the 


respon^tes wore 


received prior to May 1, 


1983. 


Th re e i> e r c c r t of 



the questionnaires were returned after the cut-off 
date* and thus, were excluded from the stuHv. 

The Chinese versions of the questionnaire 
were distributed in the following nanncr. Onr 
hundred questionnaires were distributed by the 
investigator to in-service training classes of 
mathematics teachers at the Taiwan Ncriaal 
University. The questionnaires were returned 
the next day with a one hundred percent response. 
The other one hundred fifty questionnaires were 
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distributed through ths Educational Bureau of 
the City /County, Ninety-five percent of the 
questionnaires were returned before the Investi- 
gator departed fron Taiwan on Decenber 30, 1982^ 
The high return rate In Taiwan was due to the 
assistance of the Department or Bureau of 
Education In the Clty/Coun^ which was Involved 
In this projects Table 2 shows the Information 
froB the responses. 



TabJe 2 



Distribution of Responses In Taiwan 



,\{epubHc of Chin 



a 



Location of Responses Percentagps 

North (Includes Taipei area) 177 

Central ^n^r 
South 

Setting Pcrcentaprs 

Metropolitan Area 35? 

Rural Area 257 

City Area 407 

Type of School Percentages 

Public 79!! 

Private 71% 

Level of School Percentarps 

Junior High School 59 1 
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Senior High School 
Vocational 



36? 
77 



(Source: Data were collecced by aiithor during 

1982-1983.) 

The fourth phase of this study was the 
separate conpliation of data fro« the two coun- 
tries. From the data received, it can be a8suni(>d 
that the similarity of the two surveyed groups 
is evident. The data distribution in each 
country shows that the surveyed groups are re- 
presentative of the general population of the 
school systens. 
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CHAPTER FOUR 
Results of the Survey 

This section reports the results of the 
assessnents obtained froia the cotsplled data. Data 
were classified into the following cata^orles; 
curricula* graduation requlrenents* learning 
centers. Instruct lona 1 aethods , teacher tralning»tiq[|p|pr 
classroom management, evaluation of achievement, 
faculty evaluation, remediation, faculty develop- 
ment, and the future of the teaching prnfe^slon. 

Curricula 

The curricula of the secondary school v.iries 
In content. In the United S<:f>tes, students 
have a chance to select their course of studv. 
Usually In high school, there are three levels 
of mAthenatlcs courses for students to choose from. 
Starting In the seventh grade (or eighth grade), 
all students are required to take Mathematics. 
They can select any level course vork ^^Ith the 
consent of their parent or counselor. 

The first level consists of algebra, trigo- 
nometry, plane geometry, and sometimes, calculus, 
statistics, and computer science. The second 
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Iev«I consists of eleaiencary algebra and ganeral 
nathesiatics. The third level consists of labora- 
tory nathenatics, consumer laathena tics , and 
business aathestatlcs . The students who choose 
the first-level are usually college-bound stu- 
dents. The students vho choose the second- 
level are usually those vho are weak In aath 
and vho don*t plan to go to college. Most 
of the high-risk students take the third-level 
math • 

Accordirg to "The Condition of Education" 
In the 1983 Statistical Report by the Nation- 
al Center for Education Statistics, years of 
coursevork completed in mathematics by the 
high school seniors in the four regions (North- 
east, South, Hldvest, Vest) of the United 
States sho''»d the Northeast contained a higher 
percentage of f?«'alors who took at least 2% 
years of mathematics beginning in the 10th 
grade. This Is shovn In Table 3. 

Table 3 

Years of Mathematics Coursevork 



40 



32 



Coapleted Sinc& the 10th Grade 



Spaca 



Region^ 


Total 


None 


h"! year 


m-2 years 


2*i-3 years 


3-011 


Saapla 


Northeast 


lOOZ 


3.0Z 


1S.8Z 


28.5% 


39.7% 


13.0% 


5622 


South 


lOOX 


3.8Z 


21. 9Z 


37. 3% 


29.6% 


7.5% 


9192 


Midwest 


lOOZ 


6.9% 


28. OZ 


32.0% 


25.3% 


7.8% 


8026 


Vest 


lOOZ 


4.8X 


28. 9Z 


36.0% 


24.7% 


5.7% 


5080 


Total 


100% 


4.7Z 


23. 5X 


33.5% 


29.8% 


8.5% 


27928 



The regions correspond to Bureau of the Census definitions. 
(Source: National Center for Education Statistics. (1983). (Plisko, 

v., Ed.) The condition of education . 1983 Edition 
Statistliial Report, U.S. Department of Education, 
Washing ton, D.C.) 



Table 4 shows the most frequently offered 
nathematics courses In secondary schools In the 
United States. 



Table 4 



Meat Frequently Offered Mathenatics Courses in Secondary 



Schools in the United States 



Percent of Schools 
Course Offering Course 

(1) Advanced Level 

Algebra 50% 

Advanced Algebra 5% 

Trigononetry 50% 

Calculus 6.8% 

Analytic Geonetry 5% 

Probability & Statistics 10% 

(2) Intersiediate Level 

Interaediate Algebra 5% 

Algebra IX 42% 

Plane Gsonrtry 50% 
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(3) Beginning Level 



Algebra I 
Bufllness Math 
Career Math 
Laboratory Math 
General Math 1\ IZ, III 
Consaser Hath 
Pre-Algeb ra 



20% 
5T 
51 
10% 
70% 
5% 
5% 



(4) Remedial Level 



Arlthaetic 

Basic Skills Math 



50 Z 
50% 



(Source: Data vere collected by 

author during 19B2-19R'?.) 

Table 5 shows the renedlal and advanced 
nathenatlcs prograas taken by high school peniors 
by regions In Spring, 19fi0. 



Total Northeast South Midwest West 

Percent of Seniors 



Table 5 



Remedial and Advanced Mathematics 



by Regions 



Program 



RejLlons 



Remedial 
Mathematics 
(Sometimes 
called 
basic or 
essential) 



30.6% 



2 7.3% 



30, 1% 



37,6% 



13. 2% 
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Total Northeast South Mldves t West 

Advanced 

Matheaatiea 22.9% 24.2% 21.9% 23.8% 21.6% 

(Sottetines 

callad 

honors) 



glons correspond to Bureau of the Census definitions. 
(Source: National Center for Education Statistics. (1983). 

(Pllsko. v., Ed.) the condition of education . 
1983 Edition Statistical Report, U.S. 
Departnent of Education, Washington, T).C.) 



Table 6 shows the number of public e lereentarv/ 
secondary . chools with computers available for 
Instruction and other major uses by grade level 
in the school year 1981-19 82. 



Table 6 



Percentage of Plstrlbutlon of 
Computers and Microcomputers 



Total Number of Schools 

Schools vlth Computers 
Number 

Percent of Total 



All 
Schools 

81,9 70 



29,027 
35% 



El em. 
Scnopls 

50 , 800 



11, 364 

22% 



Jr. H. 

S chop 1 s 

n, 184 



5, 822 
5 2% 



Sr. H. 

Schools 

14,113 



10,445 
74% 



Other 



5,874 



1,396 
24% 



ERIC 



35 



Schools with Micro* 
computers 

Nutnber 

Percent of Total 

Major Uses: 
Conpensatory 
and Reaedlal 
Basic Skills 
Learning Enrichment 
Coraputer Literacy 
Computer Science 

Schools with Ternlnals 
Number 

Percent of Total 

Major Uses: 
Compensatory 
and Remedial 
Basic Skills 
LearninR Enrichment 
Computer Literacy 
Computer Science 



All 
Schools 



2 7,501 
34 1 



19% 
19 X 
33% 
2 32 



89 8 
7% 



127 

2A% 
22% 
347 



El em. 
Schools 



1 1,050 
22Z 



29% 
21% 
29% 
7% 



958 
2Z 



2 3% 
207 
2 87 
07 
07 



Jr. n. 

School s 



5,774 
527 



20 7 
117 
19 7 
307 
10 7 



978 

97 



287 
107 
?T7 

l/i7 



Sr. H. 

Schools 



9,504 
6 77 



67 
12% 
187 
397 
49% 



620 
267 



67 
137 
217 
7 87 
477 



Other 



1,173 
20% 



19% 
6% 
4% 
34% 
15% 



343 
67 



0% 
07 
50% 
15% 
45% 



(Source: National Center for Education Statistics. (198"^). (pltsko, V. , 

Ed.) The condition of education. 1983 Edition Statistical 
Report, U.S. Department of Kducai:lon, U*ashlnRton, r».C,) 



In Taiwan, R.O.C., students also have a 
chance to select their course of study. There 
are only two levels of mathematics courses for 
them to choose from. 

The first level consists of courses pre- 
paring students for majors In natural science or 
engineering. The contents include algebra, 
geometry, trigonometry, probability, combinations. 
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perButation>v~rJ>Mrt^r^c«B » and projective geonetry. 

The second level consists of courses pre- 
paring students for majors In liberal arts. The 
contents Include similar areas vlth less emphasis 
on some of the advanced topics. For example. 
In the first level, topics such as three-dimen- 
sional space, vectors. Infinite series, and limits 
are Included. The second level does not Include 
these topics* Both levels prepare btudents for 
college « 

In Taiwan, mathematics courses are mandatorv 
for all students. A student has to studv 
three years of mathematics In order to jzraduate 
from high school. 

Table 7 contains the most frequently of- 
fered mathematics courses in secondary school 
in Taiwan* R.O.C. 



Table 7 



Most Frequently Offered Mathematics Courses In Secondary 

Schools in Taiwan. R,O.C. 



Percent of Schools 
Course Offering^ Course 

(1) Advanced Level 
Calculus 107. 
Analytic Geometry 10 7 
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High School Mathematics 9 52 

(Including Advanced Algebra, 
Trlgonoaetry , Probability 
and Statistics) 

(2) Internediate Level 
Algebra lot 
Secondary School 
Mathematics 95% 

(3) Beginning Level 
Algebra 80% 
Plane Geoaetry 20% 
Advanced Mathenatics 95% 

(4) Renedial Level 

Review of Algebra 5% 



(Source: Data vere collected by author 

during I982~19S3.) 



Graduation Requirements 

The number of years of mathematics needed 
for graduation differs in the two countries. Tn 
most American schools (middle and secondary), 
Students are required to take one mathematics course 
year until the ninth grade and then at least 
two or three more years of mathematics until 
graduation* All three levels satisfy graduation 
requirements . 

In Taiwan, 7th, 8th, and 9th grades (middle 
school) are required to take one mathematics course 
each year. In high school, first and second 
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level 10th grade students Bust take one nath 
course (four hours per week) . First level 11th 
and 12th grade students aust take six hours 
per week of nathenatics as compared to four hours 
per week for the second level 11th and 12th 
grade students. 

Table 8 shows the required nuinber of years 
of matheoatics for graduation in each country. 



Table R 



Required Wuabfcr of Years of Mathematics For 
Graduation in the U.S.A. and Taiwan. H>O.C* 



U.S.A. 



Taiwan* 
It.O.C. 



Senior High 



For college-bound students 
2 or 3 years 
(depending on state or 

school system) 
(required & elective) 

For non-college bound students— 

2 or 3 years 
(depending on state or 
school system) 
(required & elective) 



For college-bound students-— 
3 years 

(6 semesters of mathematics) 



For non-college bound students* 
3 years 

(6 semesters of mathematics) 
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Junior Hitth 
(equivalent to 7th, 8th, & 9th grades) 



2 or 3 years 
(depending on state or 
school system} 



3 years 
(6 semesters of mathe- 
Bat ics) 



(Source: Data were collected by author during 1982-1983.) 



teaming Centers 



Learning centers are receiving increasing 
attention In the United States as a plnre vhore 
students can go to get help from a tutor or 
some type of learning device* But in Tniwan, 
most schools do not have learning centers. Stu- 
dents get help in the library or from a mev.her 
of the mathematics club. 

Table 9 shows the distribution of le/irninp 
centers in the United States. 

Table 9 

Distribution of Mathematics Learning Centers In the U.S.A. 



Percentages 

Math learning center available IZf 
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No Hath learning canter available 88% 
Type of leaminR centers — 

Conbinacion of English, 

Reading, & Hath 507 

Conbination of Science & Math 5QZ 
Staff of learning centers-- 

Tutor 50 5; 

Math teacher 50^ 

Visual aids 10% 



(Source: Data were collected by the author 

during 1982-1983.) 



Computer Centers 



In the United States, 8155 of the responses 
indicated that the schools had computer centers contain- 
ing either terminals or portable microcomputers. 
All the responses indicated that the tenchers 
had free access to use the centers. They reported 
that the number of students taking computer 
courses increased dramaticallv during the past 
year . 

In Taiwan, the majority of the responses 
(92%) indicated that the schools do not have 
computer centers. Most of then (around 707) 
reported a limited number of personal mlcro- 

eomputers for instruction or demons trat lona 1 

uses* Many of the public and 




private high schools are in the process of ac- 
quiring large quantities of microcoatputers . During 

recent years* aost of the high school students 
have taken computer couraes during their last 
year of study. 

Instructional Methods 

Teaching Methods in nathematlcs are 
slKilar in the tvo countries. The majority of 
teachers use the chalkboard/lecture aethod to 
teach their classes; however, individualized 
instruction and compute r- assisted teaching 
are becoming increasingly popular in the 
United States. 

Table 10 compares the teaching nathods 
between the tvo countries. 

Table 10 

Comparison of Teaching Methods in U.S.A. & Tatvan. R>O.C. 

U.S.A . T a Ivan, R.O.C. 

Traditional Lecture/Demonetrat ion B8X 827 
Individualiaed Instruction 56Z 2UZ 

Small-Croup Instruction 44% 1A% 
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Student-Centered Diecueslon 
Others 

(Laboratory Situations) 



0. S. A. Taiwan, R.O.C. 
19X 202 

12% 02% 



(Source: Data were collected hy the author during 1982- 

1983.) 



Teaching Load 

In the United States* 60% of the teachers 
teach 5 nathematlcs classes per day» 5 days per 
week In high school. 691 of the teachers teach 
different aathenatlcs subjects* In electeutary 
school, teachers teach at least 6 classes con- 
sisting of aathemat Ics V readlngy spelling, 
language arts, social studies, science/health. 
The tine per day -^f each subject varies with 
state requirenents and teacher schedules. 

In Taivan* 55% of the teachers report thav 
they teach 3 Batheaatics classes per day, 6 days 
per week. 57% of the teachers report that 
they teach different mathesatics subjects. 

In the United States* 31% of those responding 
state that they have to report to school before 
7{30 a.B. 50% report between 7:30 and 8:00. lf^7 
report between 8:00 and 9:00 a*««* 81% of the teachers 



51 



reported that they have to stay at school from 
7 to 8 hours a day. 

In Taiwan, 94% of the teachers report to 
school before 7; 30 a.m. Only 6Z report to 
school between 7:30 and 8:00 a.m. 907 of the 
teachers reported that they stay at school at 
least 7 to 8 hours a day. 

Table U shows the subjects and weekly 
teaching hours in elementary and Junior hiph 
school in Taiwan, R.O.C. 

Table 12 shows the subjects and werklv 
teaching hours in senior high school. 
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TEAC>WiQ SU&^C*$ AND WDO-Y^ 

ELEMENTARY AND J^tmm 
• ^ («f««kly MimitM for 




Cratfe 



► 



3 4 



9 6 



CMcs i EtfMCS 



Arts 



^Fim ilrtt 
•ay ScM f ftMv 
Oroup 

ttridlHicv AclMtlcs 




iimior>«gh School 


1 


2 


3 




2 






1 














6 












3 4 




34 


2 


/ 




1 


t 


? 




• 1 


3 


4 




4 


2 


2 




2 


1 


1 




1 


i 


1 




1 


2 


7 




2 






























> 




1 


1 




1 


S 


1 




1 


^•12 


lt'23 




31-35 



l9 to 




I ^tpfiillMlil CBBTj^, Of 

not l ncl y tff d Ml 
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(Source: The Ministry of Sdocatlon. (1983). Educa - 

tion in the Republic of China . Taipei, 
Taiwan; Author.) 
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TEACHING SUBJECTS AND WE^LY TEACHING }mmS 
IN S^ENIOR HIGH SCHOOLS 



Grade 
Semester 


r 

► 


(A) Malor in Natural 
Scleflces 


(B) Maj<^ in Social 
Sciences 




1 


2 


3 


1 


2 


3 


I 8 


I 


a 


I 


8 


1 


8 


I 


8 


I 


B 


Oune%e 




$ 


6 


9 


5 


5 


5 


6 


6 


1 


7 


7 


7 


EngfisH 




6 


6 


5 


5 


5 


5 


6 


6 


7 


7 


7 


7 


Civics 




2 


2 


2 


2 






2 


2 


2 


2 






ThiM P!iiic4>tos pf the 












2 


2 










2 


2 






























History 




2 


2 


C 


2 






2 


2 


2 


2 






Ms tory of Diiime CultiM 






















2 


2 


GMIfffADilV 




2 


2 


2 


2 






2 


2 


2 


2 


2 


2 


M«9iefnattes 




4 


4 


6 


0 


6 


6 


4 


4 


4 


4 


4 


4 














6 


6 










3 


3 


Cliemtstry 








6 


6 










3 


3 






Biology 




3 


3 










3 


3 










Earth Skienct 












2 


2 














^ysicol Eifcication 




2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


Muitc 






t 

1 


1 

• 








1 
1 


1 
1 


J 


1 
i 






Fino Arts 




1 


1 


! 


1 






I 


i 


I 


1 






kKhislnoi Arts ( Homt 




2 


2 


2 


2 






2 


2 










EcimomNrs for gMs; 
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(Source: Tbe Ministry of Education* (1983). Edu - 
cation In the Republic of China . Taipei, 
Taiwan; Author.) 
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Classrooa Manageaent and Teacher Regponslb lllty 

Discipline is a critical problem In the 
United States. 31Z of those responding indicated 
that they are having trouble in their classrooms. 
94X reported tha^ the most important factor in 
avoiding trouble in class is to Inform students 
of their responsibilities. 88% of the teachers 
believe that well-prepared lessons would be 
another factor in avoiding trouble. 81% of 
the teachers indicated that encouraging and 
Involving students in learning activities would 
be a third factor. Some teache rs'*' also sug- 
gested that kee ng students busy with class- 
work and respecting them would be other factors 
in maintaining good discipline. 

In Taiwan* 94Z of those responding reported 
that di.«clpllne is not a problem In their class- 
rooms. 54% feel strongly that having well- 
prepared lessons Is the most Important factor 
in a well-behaved class. 48% suggest that 
the students should be told their respon8iblll*-les 
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and given reasons for studying. 

In the United States, a teacher, besides 
having regular teaching duties, has to be a home* 
room teacher, distribute and collect textbooks, 
participate In hall duty, supervise study hall 
and the lunchroom, and participate in 

other adninistrative duties. 

In Taiwan, a teacher, besides having regular 
teaching duties, is assigned to serve as a home- 
room teacher. In most of the Chinese schools, 
the function of the homeroon teacher is entirely 
different from the function of the hooeroon 
teacher In the United States. The Chinese 
teacher supervises classroom activities, serves 
as a counselor to the students, and grades 
the students weekly diaries. Most other duties 
are voluntary. 

Table 13 compares teachers duties In the 
U.S.A. to those in Taiwan, R.O.C. 

Table 13 

Percentage of Teachers Performing Non-Teaching 
Duties in U.S.A. & Taiwan. R.O.r. 
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U.S,A. 



Taiwan, 
R.O.C. 



Honeroon 

Daily Attendance Report 
Midtera (Quarterly) Report Card 
tunchroon Duty 
Study Hall puty 
Hall Duty 

Dlstrlbu:ion/Collectlon of Texts 
Student Club Advising 



38% 
627 
6 2% 
197 
37 
317 
507 
257 



76 7 
87 

127 
27 

177 
37 
07 
97 



(Source: Data were collected by the author durinp 



In the United States, 817 of the t-achers 
report that they use audio-visual equipment 
during presentations. 887 report that thev 

have shown mathematics films during 
their learning activities. The most frequently 
shown films are: Donald in Math Magicland . 
Consumer Topics , Craj^hs of Functions , Pec Ima 1 
Percent , The Math Path , and Fraet ions . 

In Taiwan, only 24% occassional ly use 
audio-visual equipment during presentations. A 
majority of the teachers (9 77) have not used 
any films at all during their presentations. 



1982-1983.) 



Teaching Aids 
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Evaluation & Achleveaent 

In the United StateSf teachers ref^ard evaluation 
«8 playing a major role in student learning 
activities. 88% of those responding Indicated 
that the purpose of evaluation is to measure 
students* Inprovements and to locate students* 
weaknesses. 75Z enphaslEed that evaluation 
reinforces student learning. 

A tnldtero and a final examination constitute 
a major portion of the course grade. Of course, 
the teacher has a free hand to give daily or 
weekly quisases. A majority of teachers (^A?) res- 
ponded that they give quizzes once a week. PP7 
of the teachers reported that they allow students 
with excuses to take make-up examinations. l^^T 
of the teachers give make-up tests without re- 
quiring excuses. 69% of the teachers do not 
give '*second-chance** retcsts. 

In Taiwan, Republic of China* 3B% of those 
math teachers responding regarded evaluation as 
a tool for measuring student improvement. 52% 
emphasized evaluation as a reinforcement fcr 
student learning. 
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A7% regarded evaluation at a way of locating stu- 
dents* veaknesaes and to give suitable remediation. 

A mandatory monthly examination is required 
for all students. Of course, teachers have the 
flexibility to give weekly, twice weekly, or 
daily quitzes. In fact, 50% of the teachers give 
weekly examinations and A% give daily examinations. 
30% give twice weekly examinations. 

A final examination is required for all 
students in Taiwan. 737 of those responding in- 
dlcate4 that they allow students with excuses 
to take make-up exams. 80% of the mathematics 
teachers also gave retests, while 72% favored 
limited retesting. 28% indicated that unlimited 
retesting should be offered for students. 

Faculty Evaluation 

In the United States, the local or state 
Board of Education usually establishes guidelines 
for faculty evaluation. All the respondents In 
the survey reported that evaluations are conducted 
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by fvupervlsorSf principals^ and peers. The 
new teac1|ers are evaluated by a set of criteria 
required by Che local Board of Education. These 
evaluations vary among states. 

In Taivany B6X of the teachers reported 
that their schools have a fair evaluation policy. 
95% of the math teachers reported that they 
are evaluated by their principals. Alsot a 
major portion of the criteria for evaluation 
comes from the credits on the teachers' In- 
service training, from years of experience, 
and from subject area training. 

Reroedlat ion 

In the United States, because of the 
flexibility of the selection of mathematics courses, 
remediation takes the form of dropping to a 
lover level course or taking a course 

over. Fpr example, a student would go from a 
first-level to a second^level mathematics 
course or he would retake a first^level s^ath 
course. SometiiMs a teacher is willing to 
tutor a student* In some schools, federal 
assistance programs such as Title I and Chapter 
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t provide certain reaedial help. 

9AX of those responding indicated that they 
Identify resedlal matheaatica students through test 
scores. 65% of the teachers surveyed responded 
that they give extra help either in class or 
after class or school, 12% of the teachers 
referred students to natheaatlcs resource centers. 
If the class was doing poorly, 69% of the teachers 
said that they would give extra help to the 
entire class. 31Z of the teachers said that 
they would give no extra help. 

In Taiwan, remediation Is mostly handled 
by Individual teachers. For example, n te.icher 
nay hold help sessions after class. 70?: of 
the teachers surveyed said that they reropnize nathotnflt 
ics remedial students through test scores. 
85% said that they would give extra help to the \ 
class if needed. ' \ 

Teacher Training 

The training of fflathematics teachers in these 
two countries is different In the following ways: 
(1) Teacher-training schools in Taiwan are 

separate Institutions froa other colleges. 
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they are public-supported* tultlon->f ree» 
and provide roo« and board for their students. 
Teacher education in the United States' is 
provided by nost colleges or universities. 
The curriculuB for training teachers 
varies fron state to state and frosi college 
to college. 

(2) After graduation fron a teachers* college 
a student has to teach in Talvan for at 
least tvo years. Otherwise, tuition and 
room and board have to be repaid. 

(3) Taiwan elementary school teachers are re- 
quired to take more natheiaatlcs courses than 
United States elementary school teachers. 

High school nathematics teachers In Talvan earn 

bachelor *s degree In nathenatlcs which 

consists of the calculus sequence, nodern 

algebra, differential equations, linear 

algebra, plus nore advanced topics. In 

sone United States schools, 65 quarter 

hours, beginning with precalculus, is 

needed for natheaatlcs education najoxs. 

Table 14 shows the course offerings for nathenat-' 

Ics education majors in the United States and 

in Taiwan, R.O.C. 



ERIC 



62 



54 



Table 14 

Coapatlson of Mathcnatlcs Courses In Teacher-Tralnim 
Prograws in U.S.A. & Talvan. R.O.C. 



For Elenentary School Teachers 
(NlnlnuiB Requirements) 



U.S.A. 



Ta Ivant 
R.O.C, 



College Algebra 
Arlthnctic for Ele«entary 
School Teachers 



Pre-Calculus Level Courses 
Math Analysis 



For Hathenatics Education Majors 
(MlnlnutD Requirements) 



65 Quarter Hours Beginning 
with Pre-Calculus 

(Includes Pre-Calculus, 
Calculus I» II» lllf 
Linear Algebra, 
Computer Programming, 
Differencial Equations) 



Calculus Sequence 
Mathematical Analysis 
Differential Equations 
Real Variables (elective) 
Complex Variables (elective) 
Topology (elective) 
(Most of the students 
in Talvan graduate 
from high school with 
at least 6 years of 
advanced math training.) 



(Source: Data were collected by the author during 1982-1983.) 

The United States Commission on Preservlce 
Education of Teachers of Mathematics of the 
National Council of Teachers of Mathematics (1979) 
developed guidelines for the preparation of 
teachers of mathematics. A complete set of these 



guidelines can be found in Appendix C 
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Faculty Development /la^Servlce Training 

In-Service Training In Talvan. R.O.C. 

The In-Service Training Program for mathe- 
matics teachers in the Republic of China has long- 
been recognized as one of the finest* most suc- 
cessful, and comprehensive training prograir.s for 
teachers' on-the-job development anywhere In the 
world* Its main goals are: 

(1) to teach teachers more mathematics. Th i« 
serves the function of cot xnuing educa- 
tion for the classroom teachers of raathortnt i cs . 

(2) to teach teachers how to establish a more 
creative, interesting environment for thr 
learning of mathematics. 

(3) to teach teachers the most up-to-date instruc- 
tional methods. 

(4) to teach teachers how to use mathematics to 
explain life situations to students. 

(5) to teach teachers how to use mathematics 
to solve problems. 

(6) to teach teachers how to Improve skills and 
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hov CO raise professional standards. 

(7) to famllarlze teachers with new curricula 
and new teaching aaterials. 

(8) to focus teachers* attention on current 
events related to aathenat Ics . 

Two separate organisations are currently 
providing the in-service training for secondary 
school mathenatlcs teachers and elementary school 
teachers. The secondary mathematics teacher In- 
service training Is coordinated by the In-Service 
Training Center at the National Taiwan Normal 
University. There are satellite centers, which 
are the responsib ill ty of the departments of 
ma thenatlcs, at the various teachers' collepes 
around the Island. The elementary school teachers* 
in-service training '■-ogram is provided by the 
Taiwan Provincial Ii tute for Elementarv 
School Teachers In-S :e Education (TETISE) . 

In-Service Program for Elementary School Teachers 
The lETISE is the only organization for on- 
the-job training of elementary school teachers 
in Free China. The early mission of this insti- 
tute was to provide professional training to 
all unqualified teachers. The reason there were 
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BO many unqualified teachera vaa thac Taiwan was 
occupied by the Japanese for about fifty years 
before the Second World War. During this 

period* Boat of Taiwan's eleaentary school teachers 
(about 80Z) were Japanese. After Taiwan was 
returned to China, the Japanese teachers left 
and the government of Taiwan had to draft sub- 
stitute teachers to fill the vacancies. More 
than 703E of the teachers in Taiwan's school 
system were unqualified. After the establish- 
ment of the Institute in 1956, there were still 
raany teachers who had not received professional 
training. A survey was conducted in 1961, and It 
was found that 8000 school teachers hnd only 
graduated from senior high school or vocatlonnl 
school. 5000 teachers had only graduated frcr 
junior high school. There were more than 800 
teachers who had only graduated from elementary 
school. During this period, the main task of 
the lETISE was to provide training in education 
for these teachers. 

The curricula of these classes were language, 
mathematics, social science, and art. The train- 
ing period was four vaefcs for each class. By the 
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end of March, 1975, a total of twenty-five 
thousand teachers, d^partaent chalrnen, and 
principals, conpleted their training courses 
at the Institute (Chen, 1975). 

The general classes dealt nalnly with the 
subjects taught In eleaentaty school. The 
special classes trained the people who held 
special positions, such as principal, de- 
partoent chairman, and early childhood teacher. 
Hence, the main missions of this Institute 
were not only for teacher training edu- 
cation, but also for their continuing educa- 
tion and research. 

The purposes of the Institute are to 
provide teachers a place to Improve their 
teaching ski lis , to raise their professional 
standards, to allov them to study currlcult|ni 



Improvement, to learn nev Inst ructlonal —rech*- 
nlques, to select teaching materials, to 



develop prob le ^solving sklllSf to learn to 
offer guidance to students, and to learn how 
to communicate vi^h students* 

Since its establishment in May, 1964, 
the XETISE has been conducting reserve- training 
classes for administrators of the elementary schools* 
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The selection of the reserve-*traiiiin{t classes 

for directors and principals was recently changed 

fro« the nonination point systea criteria to 

a qualification exanlnation for all interested 

active elementary school teachers (Chen, 1975), 

This neans that anyone can he an administrator 

if he or she passes the exanlnation. This unique 

feature has produced nany well-qualified and 

dedicated adninistrators (Chen, 1975). 

During the first ten years, the 

nuaber of trainees in the Reserve Directors nnd 

Principals classes were as follows: 

May. 196A March. 197A 

Total Number 3165 

Reserve Principals 116 3 
Reserve Directors 200? 

(Se^'^e: Chen, M. (1975). 
l' SATCA Review) 

Another feature of lETISE is the trnin^nr of 

inspectors of the elementary schools. Th^ 

Elementary School Educational Inspecting Tenm 

consists of about ten meodyers who are selected 

from a group of well-qualified experienced 

teachers. They are divided into several nnall 
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units according to their speciality. Besides 
regular teaching duties, each nenber contri- 
butes one day per veek/tvo weeks to visit 
other schools and provide assistance to local * 
teachers regarding teaching, curriculum, or 
other classrooa acti^lities relating to the 
teaching duties in their respective fields. 
Their visitations are nainly to provide assls- 
tance to local teachers, not to evaluate the 
teaching skills, therefore, the team Is re- 
ceived enthusiastically by the local teachers. 

lETISE provides one month of tralnirg for 
the inspectors. They receive subject area 
refresher courses and learn inspection skills 
and methods of guidance (Chen, 19 75). 

Another unique feature of the TETTSE 
was the "Seed Teata" training prograra for mathe- 
matics. During 19 71, new nathewat Ics text- 
books were adopted for the elementary school. 
There were no teacherc who could us" then 
efficiently* In order to teach them how to us^ 
the books, a seed team training program was 
begun. Five of 
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the best qualified teachers fron each school 
district were brought in for a laonth of inten- 
sive training in aatheaatics. They returned 
to their districts and held workshops and semi- 
nars for all teachers to shov then how to 
teach njihenatics. In the school year of 1971. 
there were 15,000 teachers who received indirect 
training through the seed team members of lETISE. 
It was Indeed a very successful program (Chen, 
19 75) . 

In 19 72, a curriculum reform was begun 
for all the elementary schools. The fl^s^ pto- 
Jects conducted by the Institute were in the 
science and mathematics areas. Both were larjte- 
scale and long-term projects In nature. Each 
used the same systematic approach. Thev invol- 
ved extensive nationwide pilot studies and com- 
prehensive in-service teacher training. 

The most Important aspect of the science 
project was the selection of the best school 
teachers in the district to participate in this 
program— the developnent and research of the 
elementary school science education In the Re- 
public of China (Tsui, 1982). 
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First priority of this Institute was the pro- 
duction of mathenatlcs textbooks for grades one through 

six, and accoispanying materials, such as 
student workbooks, teacher resources handbook, 
reference books, and instructional aids. etc. 
The mathenatics instructional materials were 
developed by members of the Math Unit at the 
Institute and olso by members of the Advisor 
Board of the Math Unit who served as the Reviev 
Board to oversee the new materials. 

The projects in science and mathematics were 
carried out in two phases (Tsui, 1982): 
(I) PHASE I 

(A) Planning Stage: The Research and Pevplcp- 
• ment Committee for natural scipnco wnK 
established in 19 72, followed bv the 
Mathematics Committee in 19 7A. Both 
committees consisted of educators, psv- 
chologlsts, curriculum specialists, irctHa 
experts, experienced school teachers, and 
prominent professors from different 
academic disciplines. The major tasks of the 
Math Committee were to: 
(1) Collect data regarding current 
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aatheaatlcs curriculum froa local 
school districts and from foreign 
countries . 
(2) Conduct surveys snd conduct In- 
tervlevs . 

The results of the aralysis of the data 
and reference aaterlals determined 
the next stage. 

(B) Design Stage: 

(1) Set curriculum goals. 

(2) Constructed basic curriculum moHel: 

(a) Unit behavioral objectives, 

(b) Unit content (selection criteria, 
organization criteria, structure 
criteria) . 

(c) Unit evaluation and Its criteria. 

(C) Development Stage: 

(1) Draft of unit content and learnlnp 
activities (unit behavioral obj ectl v:»s, 
teaching methods recommended). 

(2) Draft of teacher's edition of the 
unit • 

(3) First draft of student's and teacher's 
editions of the completed set of texts. 

(4) Field testing and evaluation. 
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(5) Revision and reteBting^ 

(6) Provisional edition ready for 
pilot study. 

(7) Instructional aids deslgnedt 
produced, and evaluated* 

( 8) The approved instructional 
designs sianufact ured by s^ilected 
vocational and technical school s 
around the country. This pro-^ 
ductlon program provided tech-- 
nical St udents hands-on 
experience and skills* 

Pilot and Evaluation Stage: After 
receiving the approval authorization 
from the Research and Development 
Cotmnittee, the provisional curricula 
was pi lotedy evalua ted^ and revised 
three tines « 

(I) (a) Selected schools for first - 
pilot testing. 

(b) First pilot testing by memberf? 
of the Research and Hevel opment 
Cotmnit tee» 

(c) Evaluation of performance and re*-* 
suit of first pilot testing, 
such as teache r react ion, student 
reaction, and any unforeseen 

7J 
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probleas regarding the nev text 
were brought to the attention 
of the nenbers of the Editorial 
Board • 

(d) Revised provisional materials. 
(2) (a) Selected schools for the ex- 
tensive second pilot testing 
using revised text, 
(fa) Conducted second pilot study. 

(I) Selected 48 schools to 
participate in the 
project . 

(II) One class in each experi- 
mental school did the px- 
per Inents . 

(ill) All the teachers Involved 
in teaching '.he experi- 
mental classes nttended 
three weeks orientation nt 
the Institute to familiarize 
themselves with the 
revised text, 
(iv) One year experimental study.* 
(c) After the revised texts were tested 
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for one year^ a question- 
naire was distributed to all 
people concerned to sollct 
their reactions to the 
second revised text. 

(d) An evaluation conference attend*- 
ed by the teachers from the ex<- 
perimental'schools was held to 
analyse the data^ as well as 
the comments from the teachers 
who had used the se cond re- 
vised text e 

Ce) Additions^ de^e tions, and 

refinements were made in the second 
revision of the proposed rcw roxt. 

A third pilot testing 

(a) 63 new schools were selected for 
both the nat ural sc lence and the 
mathematics proj ects * 

(b) All subject area classes in the 
parti cl pat Ing schools used the 
second revision of the proposed text. 

(c) All the teachers Involved in 

the experimental schools received 
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three weeks Intensive training 
at the Institute prior to the 
opening of the school year. 

(d) During the one year exper inen t , 
teachers received additional 
guidance and regularly at- 
tended denons tratlon classes 
provided by the Institute. 

(e) By the end of the study, data 
was collected again. Data on 
students' perfornance and 
attitudes, and teachers' input 
were collected in order to 
revise the naterlal for a third 
time. This was the last 

revls ion. 

(f) Instructional aids such a<f 
workbooks, slides, laboratnrv 
kits* and resource books were 
tested. These tools were dis-^ 
trlbuted to the teachers to 
use during their training 
sessions at the Institute. 

(t) Inplenentation Stages 

(1) Full-*scale inpleiMsntat ion began with 

7G 
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a one-week seainar for matheiaa tics faculty 
meBd>erB of all the teachers* colleges 
in the nation. 



Bents were trained at the Institute 
again for three weeks. 

(3) Teachers from all oiher schools 
attended two-week seminars during; the 
summer and winter breaks. These 
seminars were primarily to teach 

the teachers how to use the new text. 

(4) Teachers received training on how 

to use some of the ins true r i on.nl nids, 
such as the audio-visual i nst ruirent s . 



The mathematics project was completed in the Phase 
T study from 1974-1982. 
(II) Phase II 

The main purposes of this Phase were: 

(1) To insure the implementation of the 
new text. 

(2) To develop suitable instruments for 
evaluating the performances of the stu- 
dents . 

(3) To collect normative data on students* 



(2) All 



teachers from previous experl- 
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learning abilities in science and nathe- 
nat ice . 

In order to nake sure the teachers vere ac- 
tually using the proposed methods and knev 
how to use the final version of the new texts, 
as well as the instructional aids, the In- 
stitute provided the following assistance 
and guidance to ensure the proper imple- 
mentation of the new reformed curriculum. 

(A) There were 37 demonstration schools to 
serve as local centers for dlsspnlnntion 
of information regarding the t(*nchin^ 

of the new materials. 

(B) Members of the Research and Developnont 
Committee made periodic visits to 

local schools to provide assisfnnce and ex- 
planations regarding the new curriculun. 

(C) Teachers were trained to serve as 
demonstration leaders. 

(0) A PESTSC (Provincial Elementary School 
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Teachers Service Corps) was established 
in August p 1983. This corps serves pri> 
narily to make regular visits to local 
schools, to solve problems regarding 

new curricula, and to give guidance 
in cooperation with the mathematics super- 
visors at various levels of the countv, 
city, and provincial departments of 
education. The corps also serves as 
a liaison between teachers and the In- 
st it ute* 

(E) In order to make sure the iirp ] emrntat ion 
effort reach not only teachers and 
students in their classes, but other branches 
of the educational system, such ns 

the elementary school, the teacher 
colleges, and all the auxiliary service 
networks, the Institute incorporated 
three other agents: Department of 
Education of Counties and Cities, 
the teachers' colleges, j»nd the newest 
one, the PESTSC. 

(F) Research continues at the Institute on 
assessment instruments, since the new 
curriculum emphasizes "learning by doing" 
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rather than the traditional learning 
by "teacher talk" and "pencil and paper", 
A curriculum reform is currently in pro- 
gress for all subjects at the elementary level. 
Reaction to this process has been extrenely favor- 
able. Its success is due nainly to the following 
unique aspects (Tsui, 1983): 

(1) The reform movement Is currently under 
government sponsorship. The proierts 
can call upon the best minds and vnst 
manpower to maintain overall h lp,h 
standards and quality control. Th r 
standardization of the Instructional 
aids not only reduces expenses, but 
also makes it easier for teachnr» 

to use them wore accurately and lorc 
efficiently, 

(2) The instructional design has proftreKSi^it 
hand-in-'hand wit. instructional prac- 
tice. For example: 

(a) Elementary school teachers parti- 
cipate in every stage of the de- 
sign process in order to give 
practical experience from actual 
use of the new text 
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(b) Every teacher has been informed 

that his/her input can be extremely 
useful for the revision of the 
final version of the text. Their 
opinions can be brought out during 
the evaluation conference after 
each pilot study or through the 
questionnaires used during their 
training sessions. 
(3) Evei ' elementary school teacher rccctvrR 
several weeks of intensive tralninp, 
before the adoption of the new matrrlnls. 
After the adoption, the teacher re- 
ceives training regularly regarding 
new teaching skills and nethods, as 
well as the new content. In order 
for the teaching training institutes 
to incorporate the ideas of the 
new curriculun, the nine teacher 
training colleges around the country 
have been given instructions along 
with iiaew naterials and videotapes to 
help the professors familarize themselves 
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with the process and the new currlculua. 
Every college has 77 videotapes for 
science teacher education and 30 video- 
tapes for Bathenatics teacher education. 
(A) Instructional se die have been developed. 
The development of audio-visual Instru- 
aents goes through the following pro- 

2 

cess: research, design, production 
and testing along with the teaching 
method, revision, and final product, 

V 

(5) The project has been piloted for many 

years. * 
(f) The choice of the representative schools 

for the first testing was carefully 

a ad e . 

(7) The choice of the schools for the 
second and third pilot studies and 
demonstration schools was carefully 
made. The schools are spread through- 
out Taiwan and over urban, rural, 
8id>urb8n, mountain, .jBnd coastal 
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dlBtricts. This diverse represent 
tatlon Beans that the materials' 
developed have been tested and proven 
to be suitable for use in all parts 
of the cour»try. 
(8) The curriculum reform in the Republic 
4ff China is probably the nest economical 
in the vorld. For the science and mathe- 
natlcs projectSt the cost to prodtire 
the Instructional aidst teacher's re- 
educatlotif and the research and develop- 
went was less than U.S. $5.0<1 per 
student . 

Table 15 shows the number of teachers nnd 
classes during the curriculum reform* 

Table 15 

Number of Teachers and Classes During the Cnrriculun Rctorm 

Year of 1972 Year of 1983 

Kumber of teachers 61^51"' 70,OS5 

Number of schools 2,349 2^557 

NuBd^er of classes 49^ 333 SO, 713 

Number of students 2. A million 2.2 r^inion 
Student /Teacher ratio 40 to 1 31 to 1 

(Source: Tsui, (1983)e Curriculum research 

development and implementation in elementary 
school science and gathematics in the 
Republic of China. Unpublished materi ale) 
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In-Service Prograa for Secondary School Teachers 
Slsilar to the In-Service Program for elemen- 
tary school teachers, scheduled In-service training 
courses are offered during the sunaer setnester for 
Mathematics teachers through the In-Service 
Training Center at the Taiwan iforaal tniversity 
in Taipei, and also through the satellite centers 
at the teachers' colleges scattered around the 
island. Of course* teachers receive increment 
credits that adjust their salaries. Thr in-service 
training courses are free and teachers are pro- 
vided with uniforms and a weekly allowance 
during regularly scheduled in-service courses. 

Besides the center at the National Taiwan 
Normal University • the other centers are JpcateH 
at National Tsinghua University, National Chrnj?- 
chl' University, National Kaoslung Teachers* College, 
and National Educational College. Secondary 
school teachers are trained by a rotation system 
cf two to seventeen weeks. The number of parti- 
cipants in each session varies according to the 
courses that are being taught. Emphasis is 
placed on teaching methods and teaching materials 
in order to Improve efficiency of teaching. 
Table 16 shows the number of secondary 
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and eleaentary school teachers having received 
In-Bervlc9 training during 1962-1983, 

T a1> 1q 16 

NUMBER OF SECONDARY ANb tLEMENTARY SCHOOL 
TEACHERS HAVING RECEIVED IN-SERVICE TRAINING 

SY 1982-83 



'Unit Thou&iiniJ PeiiOiis' 
0 1 

H 1 



S 



4.11 



12 



13 

4- 



(1.487 Ptrsons) 



Preparatory'*' 



□ 



539 



(11.52P 




^9ti«Hair «a,^ 




sttmxi fr^hrr^ ikjfir^ vufiimn time 



(3.690) 



4- 



4^ 



4- 



4- 



4- 



4- 



(Souree: Ministry of Education. ( 1983). Edu- 
cation In the Republic of China,) 
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In-Service Training In the U.S.A. 

In-service training courses in the United 
States are usually provided by the local Board 
of Education or the nearby colleges. Some teachers 
attend college classes at night or in the sun- 
ner. They receive staff development credits 
or advanced degrees. 

Most of the courses pfovided for the teachers 
not only enrich their oath knowledge and teaching 
instruction, but also give there new development 
In the area of science and technology. Of 
course, the teachers have to pay all the expenses 
of in-service training unless they receive a 
grant from the government or private sources. 

U.S. educators (National Science Board 
Commission, 1983) recognize that integration 
of science and technologv into the elementary 
and secondary curriculum will be essential for 
the present changing curriculum movement. At 
the present time, there are very little materials 
that can ba used to address the desired objectives 
which are available to all teachers. Educational 
materials n^ ed to be carefully prepared by 
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Individuals who have the subiect knowledge with 
diverse experiences and the ability to work 
with classroom teachers* The naterials should 
be thoroughly tested before they Are tDdss--ttarketed* 
The effective use of these teaching resources 
will require extensive training of the present 
teaching staff. A progran was suggested by the 
National Science Board regarding staff develop*- 
ment which would provide paid summer employment 
for junior and senior high school math teachers* 
This type of arrangement would' enable teachers 
"to work directly with researchers and designers 
in engineering college and in In dust rial organlza- 
tions" (National Science Board Commission^ 1983)* 
This cooperative arrangement would be a very 
effective in-service training for teachers in 
the United States. 

Table 17 shows the type of in-service 
education training courses available to teachers 
in both countries* 
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Table 17 



Comparis on of In-Service Training In P.S.A. & Taiwan. R.O.C. 



U.S.A. 

(1) In-service training provided by local college 
through Individual needs. Participant pays 
for tuition. 

(2) In-service training provided bv local Board 
of Education through local schools. This 
is usually free. 

(3) In-service training provided by professional 
organizations, clubs, etc. Participants 
attend short courses or mini-courses from 
one day to three weeks. There Is usually 

a f ee . 

Taiwan, 
R.O.C. 

In-service training for school teachers is pro- 
vided by In-Service Educational Training Center. 
They provide scheduled training for teachers 
ranging from two months to six months. All 
participants receive an allowance, a uniform, and 
room and board for the entire training period. 
They attend class during the day and participate 
In various activities during the night. In- 
service training for secondary school teachert; 
is provided at several centers in National 
Taiwan No'^- al University and some teachers' 
colleges . » various counties. Normally, they 
have in-service training for subject content 
from twelve weeks to six months. During these 
times, participants have to stay In the 
dormitories. They dine together. They 
also wear uniforms. Every month, they receive 
an allowance for participating in In-service. 
The government pays for all travel expenses of 
the participants. 



(Source: Data were collected by author during 

1982- 19 83.) 
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Table 18 shows what United States and Taiwan 
teachers of aathenatlcs would do to Improve 
themselves • 

Table 18 

What United States and Taiwan Math Teachors 
Would Do to Impiovti Themselves 

Math Teachers 
U.S.A. Taiwan 

Take an advanced course 

In mathematics 757 mr 

Do some research regarding 

teaching methods 567 ?.'^7 

Develop a new teaching 

method 3i% h 17. 

& -<«IMaMk ^ — I n • 1 II Mil rr r im ii ri_ 

(Source; Data were colic cte'! by author durlnr 

1982- 19^3.) 

Future Teaching Ifofesslon 

Changing the educational needs of todav's 
school systems to meet the next decade's develop- 
ment Is the most luportant step for us to face. 
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Host of the curriculum models adopted In the past 
tventy years are being questioned (Adler^ 1978) • 
Professor Adler* In his introduction of PRIME- 
80 Proceedings ( 19 78) 9 emphasised that colleges 
have to meet entirely nev challenges in education. 
He further stressed that the career motivations 
of students seem to be shifting. For example^ 
in mathematical science* specialization has 
vastly increased and nev disciplines are arising 
constantly. Kew areas of appl 5cat ions ^ partlv 
in response to this new direction* yill be 
developed* especially the interaction horw€>on 
luathematics and other sciences. He al«o rrcop- 
nized the fantastically rapid changei^ in oonruter 
technology that creates unexpected efforts in 
CO llege-'level mathematics. The outline of the 
recommendations of the NAA is presented in 
Appendix A CPRIME-90* 19 78). 

The National Council of Teachers of Mathe- 
matics* the largest professional organization of 
math teachers in the U»S»* published *'An Agenda 
For Action". In this booklet* the NCTM listed 
eight recommendations which should be the focus 
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of Aoerlcan nathenatics education In the 19 80*8 
(See Appendix B) . 

How do teachers of mathenaties see school 
mathesiatics In the world of rapid te chnoloRica 1 
changes? Table 19 shows the teachers* opinions 
toward current Issues In nathenatics education 
In their countries. 



Table 19 



Teachers' Opinions Toward Current Issues 
in Mathenatics Kducation 



U.S.A. 



Talwrtn 



Students will need at 
least three years of 
nathenat ics 

The curriculum will 
become more flexible 
with more options 
for students 



Yes-67r 
No -337 



Yes-50r 
No -507 



Yes- 85** 
No -15^ 



Ves-9 AT 
No - 6*^ 



There will be a Yes-69* Yes-9A'>' 

wider range of No "31? No - 6"" 

evaluation than 
just conventional 
testing 

Problem solving will Yes-88r Yes-PS!^ 

be the focus of school No -12% No -15% 

nathenatics in the 1980*s 
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U.S.A. T a Ivan 

Calculators and con- * Yes-75T Yes-86t 

pucers will be No No -14% 
available at all 
grad«e levels 

In-service education yes-75?: Yes-91% 

will be given first Mo -257 No - 9t 
priority in teacher- 
training programs 



(Source: Data were collected by author durinj? 

1982- 1983.) 



Table 20 shows the percentages of the most 
inportant math courses as teachers see them. 

Table 20 



Percentages of the Most 


Important Math 


Courses 


As Teachers 


See Thea 






U.S.A. 


Taiwan 


Arithmet^ c 


75 5: 




Plane Geometry 


43. 75% 




Analytic Geometry 


25% 


A «f 

*, /«t 


Computer Science 


62.50% 


5 2% 


Statistics 


18. 75% 


16 


Trigonometry 


32.42% 


34% 


Ca Iculus 


43.75% 


307 


Linear Algebra 


18. 75% 


21*7 


Algeb ra 


79% 


R0% 



(Source: Data were collected by the author 

during 1982-1983.) 
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CHAPTER FIVE 
Pis cuselon 

It 1b hoped that the survey presented in 
this paper will serve to make teachers aware 
of the fact that their colleagues In foreign 
countries are Just as concerned as they are 
with Btodernlslng of the nathematics curricula, 
Inprovlng teaching techniques, ar d under- 
standing the Inportant Issues of siathenat i cs 
education. Even though there are differences 
In the cultural heritages* social systems, and 
local needs of both countries, nathenatics 
education in these two countries Is experiencinp 
the biggest revolution In this century. 

It Is easy to see that our hlgh^technoloey 
society will require an increasing number of 
nath-or lented students. The curricula of the 
school systeiBS In both countries will have to 
meet the challenge of providing sufficient 
training to our younger generations. Both 
countries are facing the same situations* They 
are experiencing a decline in the mathematics 
backgrounds of students, and nany 
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students are uninterested In nath. Both countries 
are trying prlaltive experinents in computer-- 
assisted learning* They are not providing enough 
noney to compensate their teachers. Also, the 
school systems of both countries are facing 
financial crises* 

In order to provide sufficient information 
for our mathematics colleagues in both countries, the 
following issues are discussed below: school systems 
of Taiwan^ school systems of the United Stati*;;, 
curricula, teaching method, and teacher trainlnp. 

School Systems of Taiwan 

The school system in the Republic of China 
is divided into three levels. The first level consists 
of nine years of free, compulsory educat ion. Th e 
second level is secondary education. 

The third level is higher education. 

Nine years of free education includes six 
years of elementary education, beginning at the 
age of aix» and three years of junior high edu- 
cation. An elementary school and a Junior high school 
(middle school) can be found in every administrative 
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district. 

The system of six years free and compul- 
sory elementary education was extended In 1968 
to include three years of junior high or middle 
school education. These nine years of education 
focus as much attention to the cultivation of 
morality as to knowledge. The goals of edu- 
cation* in fact, emphasize four basic requlretaents : 
morality, intelligence, physical fitness, and 
social adaptability. Mo entrance examinations 
are required for an elementary school graduate 
to enter a Junior high school. 

Secondary education includes the senior 
high school, the normal school and the vncn- 
tlonal school. These schools require students 
to take entrance exams. Usually, the competition 
Is fierce among students. 

Teacher education is free in the Republic 
of China. It includes tuition, r^om and board, 
and incidentals. In the Republic of China, 
there are normal universities, two trachers' 
colleges, and nine junior teachers' colleges. 
These schools are established by the government. 
The junior teachers* colleges specialize in training 
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teachers for elenentary schools. Norwal univer- 
sities and teachers' colleges train teachers for 
secondary schools. These schools are Included 
In the higher education systen. The period 
of study Is five years, with the fifth year 
being a period of Internship teaching. 

Table 7 1 gives an overview of the current . 
school systeta of Taiwan, R.O.C. 
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Table 21 



THE CURREN T SCHQQI .< ;vyTFiu^ 

of TitlwATt. R.Q.C. 




KINDERGARTEN 
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School Systcas of the Unlte.1 States 

* 

The school systens In the United States 
consist of four levels (as sug« 3Sted bv some 
educators): childhood education (traditional 
preschool and primary e due at Ion) ^ youth edu- 
cation (middle bchoolt secondary school » and 
two-year junior college), higher education, 
and continuing education. Because of the 
differences among states, no single svst* , 
exists. However, the most popular systems of 
has Ic American e ducat ion Involve the fol^'cvint^ 
types of systems : 

(1) 6-3-3 systems (six years of eletnentnrv 
school, three years of middle school, :.nd 
three years of senior high school) 

(2) 6-6 systems (six years of elementary school 
and six years of secondary schor^l) 

(3) 6-2-A systems (six years of elementary 
school, two years of middle school, and 
four years of senior high school) 

(4) 6^4 systems (eight years of elementary 
school and foiT years of secondary school) 

(5) 6--3--3'-2 systems (six years of elementary school 
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three years of middle schoolt three years 
of senior high school, and tvo years of 
j unior col lege) 

In most s ta tes, twelve years of education 
are free. In some states, such as California, 
students receive free education up to the 14th 
grade Including the public community college. 

The goals of education are different 
in every state* However, wos t secondary schools 
in Anerl ca are compr ehensi ve and p re pare students 
for college or for vocational training- 
There are no entrance exams to the elemen- 
tary, middle, or secondary schools in the United 
S tntes* 

In the United States, teacher training is 
offered by nost colleges and universities, both 
public and private. The requirements and cur- 
ricula vary from state to state. The length 
of study varies for students training to be 
teachers in the U.S. It depends upon the 
college or university and upon the student. 
Usually, it takes four years of college edu- 
cation to become a teacher. 

Table 22 gives an overview of the current 
school system in the United States. 
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The Current School Syetga 1. the United States 
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Fro« the descriptions of the school systems 
of both countries, ve see differences In the 
follovlng areas due to social and cultural fac~ 
tors, and to attitudes toward education: curricula, 
teaching methods, teacher training, and in- 
service education. 

Curricula 

In the United States, the lack of adequate 
achievement In the "Three R*s" at all levels of 
education has created chaos within the educa- 
tional system. Because of the variety of mathe- 
matics courses from which students may choose ' 
at the high school level, the mathematics 
achievement of the 1 l-year-olds ranked llth 
among the twelve nations, the hlj?h school seniors 
placed last on the iiiternatlonal achievement 
tests, and both 13-year-olds and high school 
seniors liked school and school learning less 
than t»1e students of other countries (Coxford, 
1971). Recently, a report entitled, A Nation 
At Risk J The Imperative for Educational Reform, 
was Issued by the National Commission of 
Excellence In Education (1983). In this report. 
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it was quoted that the international comparisons 
of student achievement* completed a decade ago, 
revealed that on 19 academic tests, American 
students were never first or second, ^nd. In 
comparison with othe^ industrial nations, were 
last seven tines (Th^ National Commission on 
Excellence In Education* ^983) . 

In the Republic of Chiina* a new rurrlculuw 
reform Is underway for elementary and secondary 
school. The new curriculum will offer a prrater 
variety of courses. Hopefully, the nnth crm t 1 cs 
background of the high sch'i^ol graduate will he 
adequate should he/she plan to go to cnllege. 
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Teach ^ng Method 



The tradidonal lecture-denonst ration 
nethod Is the most connon teaching nethod In 
each country. In the United States, new 
nethods involving teaching techniques such 
a& self-paced learning, a udi^-- -visual aided 
instruction, conput er-ass is te d learning, and 
small-group methods are increasingly being 
use d . 

Because of the severe compet 1 1 ivcress of 
the entrance exaninat ions of the senior high 
schools and colleges, the mathematics tenchers 
In the Republic of China have no choice but 
to rapidly deliver lectures, show students bow 
to take the tests, and give eszaninai:! ons . The 
teachers emphasize the test-taking technique 
instead of the content of the subicct. Usually, 
they don't have any tine at all to experiment 
with other instructional methods. However, 
they arc currently trying to use computer- 
assisted learning In order to offer the stu- 
dents more chances to practice review tests 
before taking the actual entrance examinations 
for high schools or colleges. 
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Teacher Training 

The basic differences between teacher training 
in these two countries are: 

(1) Teacher education in the Republic of China 
is the responsibility of the Rovernwcnt. 
Students go to teache rs* colleges or uni- 
versities which are supported by the povorn- 
ment. The students have more professionnl 
courses and subject area studies. The 
students can earn diplomas aft<*r thcv 

f in ish the ir coursework and do i nt ern 
teaching satisfactorily for n vonr. 

(2) In the United States^ teischer trnininn is 
provided by just about every public or 
private college and university. The con^ 
tents of the courses ere different from 
state to state aad from school to srhooK 

(3) In Taiwan* the elementary school tonrhcrs 
attend Teachers* Junior College after thcv 
have cottpleted the 9th grade. They have 
to pass sevt*rely competitive entrance 
examinations in order to be chosen to re- 
ceive five years of free teacher- traini 

e ducat ion • The Junior College requi res all 
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students to live on canpus and follow 
the schedule of the study proprams. Be- 
sides the eaucaLl:«nal courses and the 
regular subjects such as Chin<»se (Man- 
darin), social studies, natural science, 
civica and ethics, nusic* fine arts, 
mathematics, group activities, etc., 
the students art- allowed to choose si:hlorts 
of concentration for their ma.ior .irons. 
They receive an Associate degree \ip<^r\ tboir 
graduat ion , 

(4) In the United States, students who vnnt 

to be elementary or middle school tr.irlior: 
najor in elementary education in crllpr*. 
They have to follow a sequence of rottrsow.^ rl: . 
The mininun level of nathematics thcv rirh- 
take in their tna.lor concentration Is nn»' 
course of elementary school arithnrtlr 
and one course of teaching mcthoc's in 
mathematici* (Chang, 1979). 

(5) In Taiwan, teachers' college students 
receive full scholarships consisting of 
a monthly allowance, room and hoard, 
clothing* and transportation. They have 

a guarantee of employment after graduation. 
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(6) In the United States, students have to pay 
their own tuition. They have no guarantee 
of jobs after graduation. 
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CHAPTER SIX 
ConcluBlons and Recomnendatlons 

« 

cause for the decline of achievement in 
the "Three R's" In recent years among hiph 
school Kraduates, especially In the United 
States V Is undoubtedly the most controversial 
educational issue amonf( parents, educators, .md 
society in general. How to teach mathenaticK 
effectively to students who are havinp diffi- 
culty in learning, how to train our future 
teachers to utilize the fulJ range of artivitlos 
and materials available to them to deal vi*h 
today's new curriculum, how to stlmulatt- stiu'onts' 
interests in learning mathematics, how to im- 
prove the teaching abilities of today's teachers, 
as well as, their knowledge of the snbiect mntt»^r 
are very Important questions being asked within 
our educational connunl ties . 

Concern regarding the 111-preparcd high 
school graduates In the United States has 
arisen among aar.'y people across the nation. 
They ask why our school systems are experiencing 
such difficulties in preparing students when thev 
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have modern equipreenty up*«to«-date classroons, 
advanced Cechnologjr t and more profess ional per-- 
Sonne 1. Parents are also ironderlnjt about the 
qualifications of teachers in high schools. 
Is it because of the low-paying teaching pro- 
fession that ve don^t have qualified teachers, 
or is it because of teacher-straining institutions 
that have not tightened their standards in the 
respective subject areas, such as mathetna t J cs ? 
Is it due to the advanced technological gJninlcVs 
of video games, television, and other electronfc 
devices for entertainment, that students' be- 
haviors in school and attitudes towards studying 
have changed? Are thes^ kinds of activities 
at home competing with the school for -the time 
needed to prepare the students ?ducati on;«n v? 
Are the students' failures in school because of 
the parents^ 'lack of guidance at home? These 
are the main questions facing the citizens of both 
countr ies • 

The curricula of the elementary and the 
secondary schools should undergo changes to 
satisfy the needs of today's technological 
revolution^ In th ? position paper on basic 
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foathenatlcdl skills written by the United Stanee 
National Council of Supervisors of Mathematics 
on January 7, 19 77. the definition of basic 
skills was rewritten and the nnnber of skills 
was expanded {IICSM9 19 77). The Council ssld 
that basic skills must Include more than com** 
putatlons because the present technological 
society rriquires use of such skills as es timet Infi: « 
problem solving, data interpretat ing^ organizingt 
fiiearur^ngy predicting, and applying mathematics 
to everyday situations* Furthermore, they 
etophaslzed that the explosive increase in the 
amount of quantitative data and the availability 
of ccinputers and calculators demands a redefining 
of the priorities for basic mathematics skills. 
A similar position is also supported '>y MAA (1979) 
and NCTM ( 1980) , 

As terhnologv changes rapidly during the 
coming years, the need for educational training 
will increase. The curricula of the school 
system will have to meet the challenge of pro- 
viding adequate training to o«ir younger genera* 
tions* The new educational system for the next 
century will be emphasising and requiring pro- 
blem-solving ability, and more math-oriented 
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skills. At the base of this new system will be 
the computer. 

It Is clear that the computer has changed 
our soclety> Just as the Industrial Revolution 
changed it centuries ago. It Is reasonable to 
suggest that a similar upheaval vil] occur in education. 
In particulart the microcomfuter will challenge 
designers of school programs to take advantage 
of the simulation and graphics capacity and 
the "word processing" abilities of modern 
technology (Chang, 19 8 3) . 

At the present, only primitive experiments 
in computer**ass isted learning are avalloMr. 
However, these will expand rapidly durinr this 
decade to set the stage for comput er-b ns i>f1 
learning* Just as books and printed innteri«il5 
are central to a mode rn educat lona 1 svs tetn, so 
the education early In the next centurv prohnblv 
will be based on the computer and other electronic- 
information devices (ICIUT, 1983), 

Educating is a complex and delicate task, 
and its success is largely depen<^ent upon the 
cooperation of all segments of society, not 
just the school, the teachers, and the parents. 
In order to provide the best education for our 




chlldreiit society* an a vholet must realise 
that the teaching profeBsion Is a job vhlch 
demands sacrifice. Teachers provide not only 
knowledge of how to survive in today^s world* 
but also education on how to become respoiiBlble 
citizens of the world. 

The responsibilities of teachers are no 
less than those of phy si clans * lawyers » pel 1- 
tlcians * businesspersons* and the like t thus 
the compensation of the teaching profession 
should be comparative to and even higher th<in 
those professions. With the support of 
society and all segments of government^ ade- 
quate compensation could be provided and* con^ 
sequently^ more well*qualif led persons could 
be attracted to the teaching profession. 

Since the educational systems will chanpe* 
more funding should be available to modernlTte 
and upgrade equipment* Improve the school 
environment* and make other necessary changes 
to satisfy the needs of the future. The edisca- 
tlonal enterprise should be the first priority 
and major concern of the governments. 

The most important concern of education 
todayt besides the school system* the curriculum* 




students* learning, and teachers* training, is 
the re-education of the current classroom 
teachers so that thi.y may adapt to changes 
and acquire the necessary skills to tench* 
The amount of time spent on drill in arithmetic 
and algebra can be reduced drasjilcally in order 
to provide mere time for teachers to Introduce 
new areas such as prob lem-solvingt estimation, 
and finite mathemat ics incl udlng int roduct cry 

aph theory, linear programming, elementnrv 
statistics, and computer programming, Thest* 
should replace the classical topics which do 
not relate directly to the solution of ronl- 
world problems (Chang, 198 3), 

Learning centers , ava llab le to anyone, s bo u 
be established In every community, Tn these 
centers, people can come to learn new skills;, 
acquire new information, and get any other nssfs 
tance they may need. Besides being a place for 
sharing information, exchanging new Ideas, 
reviewing the past, and discussing changes 
the future, the centers can also provide 
opportunities for promoting innovative and suc- 
cessful ideas and techniques, and cultivatinf; 
principles on which effectiveness in basl^ 
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skills Is based. 

The role of oaCheaatlcs In future generations 
vill Increase tht value and usefulness of the 
Subject. Hathesatical literacy will be re- 
quired of every cltl«en In order to maintain 
a mlnlnuiB standard of living. Conputer-b ascd 
learning will be realised early In the next 
century. Supersonic transportation will shorten 
the distance between countries* whllp space 
explorations will Increase human knowledpf 
regarding the mysteries of the universe. This 
will provlce vast opportunities for voung wen 
and women to investigate and examine the naturnl 
phenomenona of space. With this In mind, we 
need to re-evaluate our present school systems, 
curricula, learning styles, functions of teachers, 
needs of learners and communities, and nttltudes 
toward mathematics Instruction. 

At the present time, both countries are 
facing similar situations such as lack of 
qualified teachers of nathenatlcs and computer 
science, the decline of the "Three R's" among 
high school graduates, the Increasing number 
of high-risk students in the junior high schools, 
as well as, students* leek of interest In 
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studying nathetaat ics . Th* cost critical Issue 
is the Rroving amounts of Ill-prepared stu- 
dents In both countries' school systems. The 
following questions are the najor problems 
confronting these tvo countries: 

— How do we upgrade the current educational 
system to meet the needs of the technolngical age 

— How do we train future teachers in the 
field of mathematics and computer science? 

— How do we properly train students so that 
they will be able to apply knowledge learne*?. 

■i 

in the classroom to the everyday situat ions"vKf 
the technological age? 

—How do we deduce the role of cultural and 
societal factors and their interaction with 
professional factors in determining the suc- 
cess of an educational, technological enterprise? 

Cooperation between countries toward the solv- 
ing of this complex educational problem should he 
aore important than other issues of concern, 
such as economic issues, political issues, 
social issues, etc. These issues will become 
less important as they become linked to the 
huge educational enterprise. Without the 
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cooperation of teachers and parents, our younger 
generations sight have trouble coping with the 
technological advancenents and the complexities 
of the twenty-first century. 



i 

> 
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APPENDIX A 
MAA RECOMMENDATIONS FROM PRIME-80 



The recomnendat Ions of the conference fall 
n&turally Into five groups, as follows: 

1« Reconaiendatlons directed toward educational 
goals defined In terms of needed mathematical 
ski lis . 

a. New efforts should be nade to define, or 
redefine, the essential »athefl>atlca1 skillR 
that are needed by every citizen. 

b. In order to advise high school stuHonts 
better about their study of nathewa t I r s , 
and to guide better the development of 

the aathenat Ics curriculum, stufiies should 
be undertaken to determine the narbpntat 1 rn 1 
expectations of various industrial lobs 
and training programs that hiph school 
graduates may enter directly. 

c. The MAA and NCTM, in conjunction with 
other professional organizat Inns , sh-Milt^ 
continue and expand their effortf* to 
publicize the mathematics needptf for 
college, for later professional work, am* 
for study in other fields. Thev shoul*' 
continue to encourage all hlrh school 
students to take at least three vrnrs 

of high school mathematics. 

d. Every college graduate should have f^rrc 
minimal knowledge of the tnathemat 1 cn t 
sciences . 

e. The MAA should undertake to reexamine 
and to publicise the tralnlnf> needed hv 
elementary teachers of mathemntlcs. 

f. The MAA should focus attention once aprnln 
on the mathematics needed by prospective 
secondary school teachers of mathena tl cb . 

# 

2. Recommendations directed to the establishment 
of college curricula to impart appropriate 
mathematical skills. 
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a. The MAA should undertake to describe and 
nake reconmendations on an alternative 

to the traditional algebra-calculus sequence 
as the starting point for college mathe- 
natics . 

b. The MAA sticnld support pro.iects» along 
with NCTM and AMATYC, to develop niaterlals 
that facilitate the teaching of applica- 
tions* real prob len solving and mulcl- 
dlsclplinary aodel building. 

c. The conference strongly recotnnenda that 
instruction in the math etsat leal sciences 
tiaintain an apptopriate f^alance between ^ 
applications and fundauental nathemn ti ca 1 
principles. 

d. The conference supports the mandate and 
initial groundwork of the CUPM Panel on a 
General Mathenatical Sciences ProRram, 
and urges the completion of its worV hb 
quickly as possible. 

e. University nathenatlcs departtnrnts sboul 
offer a broad mathenatical ftriencof; 
Master of Science program. 

Reconmendations directed toward transition 
problems faced by students. Colleges ar«^ 
now admitting many students who have taken 
too few mathematics courses in high school 
or whose mathematical skills are inaHcauatc 
for the normal beginning college courses. 

a. The MAA should study the prob lewis fnrp<! 
by college mathematics departments in 
meeting the needs of entering students 
whose mathematical preparation and/er 
skills are inadequate for normal be- 
ginning courses. 

b. The MAA should study the special needs 
of **adult** students* i.e. those who re- 
turn to college after a significant 
lapse in their formal education. The 
study should determine the differences 
between these students and those straight 
from high school* examine their impact 

upon education* and fo laulate recommendationH^ 
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about methods o£ instruction that would 
utilize the unique aspects of the "adult** 
learners • 

c. Efffirta should be «ade to inprove con- 
Bunicstioa betve«>u two-year and four- 
year colleges and to work toward better 
articulation of their progress. 

Recoaaendations directed toward continuing 
education. 

a. The continuing education needs of teachers 
of Bathenatics should be deterrained, 

and appropriate steps should be taken 
to assure that programs are available 
to fill these needs. 

b. Efforts should be nade to create and foster 
continuing education prograns for two- 
year collemr Bathenatics faculty. 

c. The practice of holding **short courses" 
at -regional and national aeet jngs of 
the NAA or at neetlngs of its Sections 
should be 1encoui.aged and supported. 

A significant nuBber of such short 
courses should be approp#ate for 
teachers in two-year colleges and chose 
who teach the lower division courses 
in four-year colleges and universities. 

d. The MAA should develop prograns to assist 
college faculty who seek non-acadenlc 
sabbaticals . 

RecoBBendations directed toward the organisa- 
tion and responsibilities of the natheBatlcs 
profes'viob. 

a. Efforts should be Bade to strengthen 
the relationships between Bathenatics 
education and industry. 

b. MatheBat icians should seek to preserve 
the unity of the Batheaatical sciences. 
To this end the MAA should develop 

a dialogue on issues of autual interest 
with curriculuB groups in the other 
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ttathcsatlcal sciences societies. 

c. The matheaiatlcs profession should re- 
doidile its efforts to encourage vosen 
and ainorleies to study natheaatics 
and to enter careers that nake sub- 
stantlal use of natheaatics. 

d. The conference urges in the strongest 
teras that the aatheaatics profession 
define the goals of a public relations 
prograa, eaploy a public relations 
officer* and provide a central public 
relations agency. 



(Source: The Mathematical Association of Aaerica. 
(1978), Priac-80; Proceedings of a 
conference on prosjpects in aatheaatics 
education in the 19 W> 's^ Vashlngton, 
D.C: Author.) 
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APPENDIX B 
AN AGENDA FOR ACTION 
RECOMMENDATIONS FOR SCHOOL MATHEMATICS OF THE 19 80* 



The National Council of Teachers of Mathe- 
natlcB recomiends that-"- 

1. problem solving be the focus of school nathe- 
matlcs In the 1980*b; 

2. basic skills In mathematics be defined to 
encompass more than computational facility; 

3. mathematics programs take full advantage of 
the power of calculators and conputers at 
all grade levels; 

4. stringent standards of both effectiveness 
and efficiency be applied to the tedchinf^ 
of mathematics; 

5. the success of mathematics programs nnH 
student learning be evaluated by a wider 
range of measures than conventional testlnp^ 

6. more mathematics study be required for all 
students and a flexible curriculum vlth a 
greater range of options be designed to 
accommodate the diverse needs of fVe student 
population; 

7. mathematics teachers demand of themselves 
and their colleagues a high level of pro- 
fessionalism; 

8. public support for mathematics In^cructlon 
be raised to a level commensurate with the 
Importance of mathematics understanding 

to Individuals and society. 



(Source: The National Council of Teachers of 

Mathematics, Inc. (19 80). An agenda 
for actlcnt Recommendations for school 
mathematics of tha 1980's . Res ton, 
Virginias Author.) 
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APPENDIX C 

GUIDELINES FOR THE PREPARATION OP TEACHERS OP MATHEMATICS 



Acadealc and Professional Knuvledge 

A^prospective teacher of matbe^atles at any 
level should knov ard understand aathematlcs 
substantially beyonci' that which he or she nay 
be expected to teach. The teacher should be 
able to relate that &athenatice to the world of 
the pupils* to the natural sciences* and to 
the social sciences. The teadier should be 
aware of the role of flsathesatlcs In our culture. 

The teacher should also possess a knowledge 
of the philosophical, historical, psychological, 
and sociological aspects of education. ] 

Mathematical content 



Knowledge and Competency in Mathematics 

Early childhood and primary grades 

Teachers of early childhood and primary 
grades (ages four to eight) should be able-- 

1. to use and explain the base-ten numeration 
system; 

2. to distinguish between rational (meaningful) 
counting and rote counting; 

3. to perform the four basic operations with 
whole numbers and with positive rationale 
with appropriate speed and accuracy; 

4. to explain, at appropriate levels, the usual 
algorithms for the four operations; 

5« to use equality, greater-than, and less- 

than relations correctly with their symbols; 

6. to relate the number line to whole numbers 
and positive rational numbers; 

7, to describe and illustrate basic concepts 

oi measuring such quantities as length, area. 
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veightt voluaet tlae* and tenperature; 

8. to Illustrate concepts of two* and three-, 
dlaensional geometry froai the real world of 
the child* to discuss the properties of 
siaple geoaetric figures such as line, 

line segaent, angle* triangle, quadrilateral, 
circle* perpendicular and parallel lines, 
pyramid, cube, and sphere* and to determine 
one-* tvo-, and three-diaens ional measures 
of common figures; 

9. to use a protractor, compass, and straight- 
edge for drawing, constructing, and 
measuring; 

10. to use the metric system and to estimate 
measurements in metric units; 

11. to construct and interpret simple bar, pic- 
ture* circle, and line graphs; 

12. to use a calculator to help solve problems 
and to teach mathematical concepts; 

13. to use all the preceding competencies 
(1-12) to construct, recognize, and solve 
problems ; 

14. to discuss on an elementary level the 
history, philosophy, nature, and cul- 
tural significance of mathematics, both 
generally and specifically. 

Upper elementary grades 

Teachers of upper elewntary and middle 
school grades (ages eight to twelve) — 

1. should have all the competencies listed In 
the preceding section on the early childhood 
and primary grades, for such competencies 
will be needed for remedial work as well 

as for the understanding of mome more 
advanced topics; 

2. should be able to name and write large and 
small numbers and to provide physical 
examples of approximations for such numbers; 
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3. should be able to recognise and constroct 
reasonable, conslstentt and logical proofs; 

4* should be able to perfom the four basic, 
operations vith positive and negative 
rational numbers using decisal notation 
and fractional notation and give a aathe- 
satical explanation at appropriate 
levels of the usual algorithms; 

5. should be able to recognise new algorithms 
for the four basic operations; 

6. should be able to solve practical problems 
in tvo- and three-dimensional geometry re- 
lating to congruence* transformations* 
parallel and perpendicular lines* simi"- 
larity* symmetry* Incidence* a\reas* volumes* 
circles* spheres* polygons* polyhedrons* 
and other geometric figures; 

7. should be able to use probability and 
statistics to solve simple problems per- 
taining to measures of central tendency 
and to the dispersion* expectation* 
prediction, and reporting of data; 

8. should be able to graph polynomial func- 
tions and relations and to make appropriate 
selection and use of such relations in 

the solution of problems; 

9. should be able to write flow charts for 
simple mathematical problem and for other 
activities ; 

10. should be able to use quantitative skills 
to help recognize* create* and solve 
problems similar to those encountered by 
students at that level; 

11. should be able to Illustrate and explain 
the concepts involved in measurement. 

Junior high school 

Teachers of junior high school mathematics 
(ages twelve to fourteen)— 
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1. should hav« all the cottpetencies listed 

in the preceding section on upper eleiaentary 
grades (for renedial vork as well as for 
an understanding of aore advanced work); 

2. should be abla to use appropriate mathe-* 
aatical procedures to solve probleas relating 
to the physical, biological* and social 
sciences and to relate these processes to 
junior high school nathenatics; 

3. should be able to Illustrate and explain 
the differences and siailarities between 
the rational and the real nuaber systems 
at appropriate levels of sophistication; 

A, should be able to use the aethods of prob- 
ability and statistics to solve reasonably 
difficulty probleas of inference and hy- 
pothesis testing; 

5. should be able to use the aethods of linear 
algebra to solve probleas relating to 

the physical, biological* and social 
sciences and to business; 

6. should be able to relate the axioas, 
definitions, and theoreas of abstract 
algebra to the nusl^er systeas* algebra, 
and geoaetry found in secondary school 
aatheaatlcs curricula; 

7. should be able to use the aethods of 
nuaber theory and algebra to discover 
or analyse unusual and standard algo- 
rithns and other interesting properties 
of the systeas found In school aathe- 
aatlcs; 

8. should be able to write a coaputer progratn 
to solve probleas of appropriate level 
and coaplexity; 

9. should be able to understand the language 
and procedi/res of at least one quantitative 
science (physics, cheaistry, eeonoaics, 
bioaetrics^ sufficiently veil to be able 

to select the appropriate aatheaatlcs needed 
to solve probleas in that science in which 
the level of aatheaatlcs required is not 
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above that of «leneiitary calculus. 

10. should be acquainted vith library resources 
that can be used to broaden the natheoati* 
cal knowledge of pupils; 

11. should be acquainted with the literature 
available to aid a teacher in organizing 
a aatheaatics club, books that are help- 
ful for participants in a Batheaatics 
club, and types of activities that may 
nake such a club successful. 

Senior high school 

Teachers of senior high school mathcnatics 
(ages fourteen to eighteen) — 

1« should have all the competencies listed 
Ir. the preceding section on junior high 
school (for remedial work as well as an 
understanding of more advanced work); 

2. should be aware of various outside re- 
fiources such as lectures, contests, 
local Industries, and journals that 
might enrich the mathematical curriculum 
of high school students; 

3. should have sufficient understanding of 
analysis, abstract algebra, linear al- 
gebra, geometries, topology, probability 
and statistics, logic and foundations 

of mathematics, and computer science to 
be able 

a) to understand, recognise, and construct 
proofs in these branches of mathematics, 

b) to discuss with some degree of facility 
the structure of these branches of 
mathematics with some emphasis on the 
related axiom system and theorems and 
to relate these to elementary and 
secondary school mathematics, 

c) to relate the given branch of mathe- 
matics to other aspects of mathematics 
and to other disciplines; 
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4* should have sufficient depth of understand* 
ing of at least one quantitative science 
so as to be able to build aatheaatlcal 
aodels and to solve problens (with quan- 
titative as well as nonquantitative 
solutions) in that science which requires 
satheaatics substantially above the level 
of elenentary calcu'ius. 

Ability and Desire to Grow 

1. Teachers of aathesatics should be Able to 
recognise the nathematical aspects of 
situations thay have not studied previously. 
This requires a wide background in nther 
disciplines so as to be able to relate 
natheoatics to these disciplines* 

2. Teachers of nathematlcs should be willing 
and able to formulate and solve* given 

a reasonable anouut of tine and effort* 
quantitative problens thay have not studJpd 
previously , 

3. Teachers of nathematlcs should be vlllinR 
and able to learn nathematlcs that they 
have not previously studied with the 

aid of appropriate books or other nateri.-ili; 
and through discussion with their peers. 

A. Teachers of mathematics should be able 
to evaluate their knowledge of, and 
competency Int mathematics in light of 
eurricular requirements of courses they 
teach and of recommendations of professional 
groups* and they should be able to deter- 
mine what further study (formal or infor- 
mal) they need to increase their competence. 

5* Teachers of mathematics should have suffi- 
ciently positive attitudes and good 
academic backgrounds to be able to learn 
appropriate further mathematics and to 
relate the advanced information to in- 
creasing their effectiveness as teachers. 

Contributions of humanistic and behavioral studies 

Human development 
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teachers of BAtheaacice shottld understand 
hunan developaent and the nature of learning 
ttatheaatlcs sufficiently veil so that they are 
ahXe-<- 

1. to recognise hov existing conditions ari; 
related to learning and hov nodels for 
teaching and learning are related to 
these existing conditions, to understand 
such Bodels, and to recognise under what 
conditions each is nost effective; 

2. to select and adapt strategies and sate- 
rials that are consistent vith profes- 
sional icnovledge ahout learning and are 
also appropriate for the special in- 
vediate situation (in relation to the 
children, the content* the teacher, the 
environment, etc.); 

3. to evaluat'e conditions, strategies, and 
materials used to teach natheBatlcs; 

4. to recognise stages of cognitive, affective, 
and psychoBotor development in children 

and individual differences between children 
as these differences pertain to the 
learning of mathematics; 

5* to diagnose and prescribe remedies for 
common disabilities in the learning of 
mathematics and to know what tools 
and techniques are available to help 
with diagnosis and correction; 

6. to identify the mathematically talented 
students and deaign learning activities 
to facilitate their mathematical growth; 

?• to recognise developmental and behavioral 
problems that xf ^uire special help the 
teacher cannot provide and to know what 
special help is available, hov it can 
be obtained, and the teacher's role 
in referral cases; 

8« to judge the significance of behavioral, 
educational, and mathematical studies 
for improving mathematics education; 
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9. to keep up to date on standard suMarles 
of research in aathesaties education and 
to be able to Identify areas of research 
vlth their iBpllcatione for the teacher's 
current teaching assignment or study; 

10. to participate in curriculun development, 
textbook selection* evaluation* and profes- ^ 
sional group activities; 

11. to use major theories of motivating children 
from different backgrounds to learn mothe~ 
natlcs by shoving its relevance to social 
situatlonst expressed personal needs, and 
children's future. 

Cultural backgrounds 

Teachers of mathematics should have suf* 
ficlent knowledge of the variety of cultural 
backgrounds from which children in the. schools 
originate in order to be sensitive to — 

1. variables affecting the learning pro- 
cesses of children of different ages, 
races, ethnic backgrounds, languages, 
geographic origins, and living condi- 
tions; 

2, positive and negative nonschool influ- 
ences on the students* learning of mathe- 
matics . 

History of education and mathematics 

Teachers of mathematics should have suf- 
ficient knowledge of the history of education 
and mathematics and of the institutions In 
one's society to be able — 

1. to relate educational ideas and experi- 
ments of the present to those of the 



2 to be aware of decisions made at the 

local, state, and federal level that may 
Influence teachers' capacities to teach 
mathematics well and to deterr.ine the 
nature of that influence; 



past; 
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3. to plan and carry out aeana of infltianc* 
Ing deciaioas that may affect mathenat lea 
education; 

4* to ahov hov theae decialona have affected 
both Batheaatlca and the total of aociety 
in order to aake certain that atudenta 
aee the cauae-and-ef f ect relet ionahlpa 
between sathenatica and aociety. 

Phlloaophiea of teaching 

Teachera of mathematica ahould be able to 
foriBulate their own philoaophiea of teaching 
aatheaatlca and ahould be able*- 

1* to relate their philoaophy to philoaophiea 
held by well-known educatora and aathe- 
aatica educatora of the paat and preaent; 

2» to draw inferences fron their own phi- 
loaophy that can be tranalated into apecif 
learning and teaching activitlea In aathe- 
matica; 

3. to evaluate reaulta of practicea inferred 
fron their own philoaophy and to eatab- 
liah ayateaatic evaluation procedurea for 
auch evaluation and aake appropriate 
adjuataenta ; 

4. to reevaluate and aodify, if neceaaary, 
their philoaophy in light of any new 
information or inaight gained from any 
source . 



Profeaaional Competencies and Attitudes 

Teachera ahould deaonatrate positive at- 
titudea toward aatheaaticay children, and 
teaching* They should have a realiatic cor- 
cept of their own peraonal characteriat ics 
and be able to instill in others a realistic 
concept of theaselvea through their concern 
for thea. They ahould deaonatrate, through 
extenaive work with children, an ability to 
encourage two-way coaaunication with thea 
concerning eatheaatica and related areas. 
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Teachers should also deaonstrate the ability to 
relate veil to children of different interests 
and backgrounds. They should recognise in- 
dividual differences and be able to prescribe 
appropriate activities to build on these dif- 
ferences. 

Teachers should use their academic and pre- 
fesslonal knowledge to improve their teaching. 
They should demonstrate the ability and desire 
.to evaluate their own professional competencies. 
They should grov in their knowledge and teaching 
competencies as well as in their concern for 
others. 

Teaching and learning theory with laboratory 
and clinical experiences 

The prospective teacher of mathematics 
should study the theories of teaching and 
learning concurrently with laboratory and 
clinical experiences* direct and simulated, 
so as to be able to relate theory and 
practice. This combined study and experience 
should begin as early as practicable (at 
least by the sophomore year) in the preparatirn 
of the teacher and continue throughout his 
or her career. This study and activity should 
integrate what the prospective teacher has 
learned about the mathematical^ humanistic, 
and behavioral sciences. 

The practicum or student-teaching experience 
should be a natural extension of earlier 
laboratory and clinical experiences. These 
experiences should be accompanied by continued 
study of all aspects of teaching mathematics. 
The prospective teacher should gradually 
take on the various responsibilities of the 
cooperating master teacher. 

The total range of all these field experiences 
should provide the prospective teacher with a 
wide variety of school experiences, such as 
inner-city, suburbant And rural schools as 
well as open ahd highly structures schools. 

Prospective teachers should, with a de- 
creasing amount of supervision, be able-- 

1. to discuss and evaluate the standard 

mathematics curricula and new curricular 
developments both for grade levels in 
which they may teach and for several 
grade levels earlier and later than 
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ChoB« in which they ar« certified to teach; | 

2. to participate In eurricular development i 
and selection of aaterials for instruction; 

3. to state long«range goals and specific 
objectives for teaching situations; 

4. to consider and evaluate alternative 

means of achieving these goals and ob- > 
jeetives ; 

5. to plan a program to achieve the desired 
objectives for children of different 
abilities and backgrounds. Such plan- 
ning should take into account both 
mathematical and pedagogical considera- 
tions and the interactions between them; 

6. to implement the program successfully, 
making use of their mathematical, pro- 
fessional, and personal competencies so 
that desired results are realized; 

7. to evaluate the progress of individual 
pupils and prescribe appropriate remedial 
and enrichment work for them in light 

of this evaluttion; 

8. to ure various techniques to evaluate 
and improve their own teaching methods; 

9. to develop measurement devices to supplement 
standard instruments and to measure those 
characteristics unique to particular 
programs ; 

10. to perform some Blmple educational 
experimentation designed to develop new 
procedures as well as evaluate the 
effectiveness of othe.- people's recommen- 
dations for a particular situation; 

11. to evaluate the entire program and form 
goals as a result of the evaluation 
procedures. 

The continuing education of the teacher 

A continual reevaluation by teachers-" 
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using appropriate InstrutieatB — of their ovn 
philosophy and coapa teneles should be nade in 
order— 

1. to relate effectively to their pupils and 
enhance their learning; 

2. to be aware of recent developaents in 
behavioral studies and relate then to 
their own teaching situations; 

3. to increase their understanding of the 
aatheaati.cs that thev are expected to 
teach and to be able to discuss its 
relation to society, the sciences* and 
the rest of aatheaatics at appropriate 
levels for students and parents; 

A. to diagnose the variations in the learn- 
ing abilities of esch of their students 
and then prescribe for each student appro 
priate learning naterials* laboratory 
experiences* sources of Infornatlon, 
sources of supporting help* and processes 
to be used to oeet the student's needs 
In each section of aatheaatics; 

5. to Increase their understanding of the 
role* responsibilities, and services o' 
other educational personnel* such as 
guidance counselors* departaent chalr- 
aen* supervisors* coordinators* and 
principals* as they relate to the stu-^ 
dent in the aatheaatics clars and of the 
function of the aatheaatics teacher as 
a part of the total educational team* 
and to be aware of the potential 
pitfalls of differentiated staffing* 
teaa teaching* and other adalnlst rati ve 
techniques for grouping children for 
the iaproveaent of instruction* 

Prograsn 

Teachers should plan and iapleaent pro- 
graas to strengthen their coapetencies . Such 
prograas alght include— 

1, continued study in foraal university 
eou^oe work in appropriate areas; 
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participation in informal study either in 
cooperation vith colleagues or individually; 



3. nenbership in appropriate professional 
associations (e.g.* NCTM, MAA» AAAS* local 
and state aathenatlcs education groups)* 
including participation in their neetings 
and they study of their published naterials; 

4. visits with other teachers* usually of 
recognised excellence* and studying their 
methods with a viev to evaluation and 
possible Bodification of their own: 

5# carrying out of* or participation In, re> 
search projects to develop and evaluate 
nev methods and programs; 

6* dissemination through speeches or articles 
of those procedures they find promising, 
of problems they believe need solutions, 
or of issues they believe need resolution. 



(Source: The National Council of Teachert; of 

Mathematics* Inc. ( 19 79). riildc - 
lines for the preparation of 
teachers of mathematics . Reston, 
Virginia: Author.) 
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APPENDIX D 



NATIONAL SCIENCE BOARD COMMISSION PROPOSALS 



The National Science Board CoBBission has 
proposed a plan for Baking U.S. precollege edu-> 
cation in natheBaticB* science, and technology 
the world's finest by 1995. The recoamenda tlons 
of the CoBBission include; 

1. Retraining and upgrading of the 1.16 nllllon 
elesentary and secondary school teachers 
who presently are less than fully qualified 
to teach these subjects. 

2. Rigorous standards for certifying nathe- 
Batics and science teachers, together with 
improved training* recognition, and cofi;pen- 
sat ion. 

3. Es tablishaent of 1000 eleaentary and 1000 
secondary exeBplary schools and prograsis 
throughout the nation to seri^ as "land- 
Barks of excellence**. 

4. Formulation of a set of *'new basics" to 
establish a new standard of scientific 
and technological literacy and a nore 
coherent pattern of X-I2 Bathenatlcs and 
science education. 

5. Substantially increased time devoted to 
these acadeBic subjects, through in- 
creases in the school day, week, or year, 
as well as through increased discipline 
in the classrooBS. 

6. Increased time for matheaatics and science: 
60 ainutes per dsy for Batheaatics, 30 
ainutes per day for science; a full year 

of aatheaatics and science in grades 
7 and 8. 

7. Increased use of ceaputers and other modern 
educational technologies for student in- 
struction, teacher training, and class- 
room aanageaent. 
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8. Increased requlreaenee for high school 
gra^duatlotit 3 years of high school 
mathematics V including 1 year of algebra 
and 3 years of science and technology, 
including one sesester of computer science. 

9. Increased requirements f^r college ad- 
missiont 4 years of high school science, 
including physics, chemistry and 1 

year of computer sciencet and 4 years 
of mathematics, including, a second year 
of algebra and coursevorfc covering 
probability and statistics. 



(Source: MSB Commission proposes plan to make 

U.S. precollege math and science 
education finest in world by 1995. 
Focus: The Nevletter of the 
Mathematical Association of America . 
Nov-Dec 19 83, pp. 1-2.) 
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APPENDIX S 

SURVEY OF MATH PROGRAM 
Sponsored by PACIFIC CntTURAL FOUNDATION 



I. General Infornation 



A. 
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c. 

D. 
E. 



F. 



H. 



I. 
J. 

K. 



Classification of School 

1) tocation: (check one) 2) 

Metropolitan area 

Rural area 

City 

Level of School: (check one) 

1) Elenentary 4) 

2) Jr. High 5) 

3) High 6) 

Population of Student Body: 
(estimate is sufficient) 



Type of School (check one) 

Pisblic supported 

Priva te 



Vo cational 
College 



Other (specify) 
(number) 



Population of Faculty 

1) Total number of teaching faculty 

2) Total number of teaching faculty in Hath 



(nunbe r) 



(number) 



Qualifications of faculty teaching Math (estimate Is sufficient) 

1) Number of faculty with BA in Math or Math Ed. 

2) Number of faculty with BA minor in Math 

3) Number of faculty with Masters In Math or Math Kd. ^ 

4) Number of faculty with Masters minor in Math 



5) Number of faculty with Doctorate in Math or Math Ed. 

6) Number of facutly with other degree 

Math Learning Center 

1) Yes (If yes, please answer G & H) 

2) No (If no, please answer I) 

Type of Learning Center 

1) Combination with English, or other subjects 

2) Science and Math only 

3) A part of Library 



Staff of Learning Center (you mi^y check more than one) 

1) Tutor 4) Student Assistant _ 

2) 
3) 



Counselor 

A. V, Coordinator 



5) 
6) 



Does your school have plans to establish a Math Learning Center 

1) Tea 2) No 

Does your school have a Computer Center? 

1) Tee 2) No 



(If yes, please answer K, L, & M ) 

How many terminals are in your Computer Center? 
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t. Do yi9u have sccese to the coaputer? 

1) Yea 2) Ho 

M, Doea your school offer computer couraea to your students? 

1) Yes 2) No 

(If yes, please answer N) 

N. Are the conputer courses offered by the Math Dept.? 

1) Yes 2) Ho 

(If not please indicate vhlch dept. ) 



0, Nunber of students taking computer courses 
(estimate la sufficient) 

P. Average Math claas emrollment (number) 
II. Curricula 

A. Please indicate the n tmes of courses offered in your Math 
Department 
I) Advanced level: 



2) Intermediate level; 

I ■ III I II I III ..111 .1.. II I. II. I i-.i. - I. i,.>. 



3) Beginning level; 
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4) Renedlal Level: 
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Graduation Requlrenents : (If Senior high, please answer 1 & 2) 

1) For college-bound studentsCXf the course is required, 
place "R" following the subject) 



Suggest electives 



2) For non-college-bound students (If the coiirsp Is required, 
place "R" following the sublect) 



Suggest eXectives 



3) For Junior High students (If the course is required, place 
"R" following the subject) 
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4) For elenentary school students (If the course is required* 
place '*R** following the subject) 



5) Others (please specify) 



III. Instruction 

A. How many classes do you teach ? „ 

B. Are they In different subjects? Yes No 

If yes, please give the courses you are currently teaching 
In your school. 



C. What time do you have to report to school? 

1) 7:00 a.n. 5) 9;0n a.in. ^ 

2) 7:30 a.m. 6) 9 ! 10 a.w, ^ 

3) 8:00 a.B. 7) Other ~ 

4) 8:30 a.n. __. 

D. Hov long do you have to stay in school? 

1) 6 hours ____ 3) 8 hours 

2) 7 hours 4) Other 

E. What kind of Instructional aethods do you use? 

1) Traditional lecture deoonstration 

2) Individualised Instruction 

3) Swall group aethod 

4) Student-centered discussion aethod 

5) Other (please specify) , 
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F. Do yoii use audio-visual equipsent during your presentation? 
1) Tea 2) No 

G. Have you employed '^self-paced'* type instruction to your 
Math student? 1) Yes 2) Ho 



H. Have you ever used a Math filn in your class? 
1) Yes 2) Mo 



I. If Yes, how aany times have you shown Math sovies to your 
class? 



J. V'hat kind of Math aovies do your students enioy seeing? 
List the appropriate title of the movies 



IV, Teacher 

A. What kind of Mathematics courses did you have in college? 



B* Do you think your training in Mathematics is sufficient to 
handle the subjects you teach in school? 

1) Yes 2) No (If No, answer C) 

C. Do you plan to take more Mathematics courses for improvement? 

_ (Answer D, E & F) 2) No _____ (Answer G) 

D. How will you take your Math courses? 

1) Near -by college 

2) Your school system's Learning Center 

3) College course offered in your school 

A) Other (please Indicate) 



E. What type of Mathematics courses do you like to take? 
(You may check more than one) 

1) A major area subject - content oriented course ^ 

2) A teaching method course "" 

3) Mew subject 9 such as Computer Science course ____ 

4) Other refreshment course (please specify) .^...^.^^ 
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F. Do you plan to pursue « higher degree? 

1) Tee 2) Ho 



C. If you do not plan to take additional nath courses, how do 
you laprove your skills? 

1) Self-study 

2) Other (please specify) ^ 

H. Does your school systen require a new teaching faculty member 
to complete staff developmental credit course? 

1) Tes 2) No 

(If yes, please answer I) 

I. How often are these developmental credit courses offered? 
(you/ may check more than one) 

1) Once a year for new teachers ^^^^ 

2/ Once every semester for new teachers ...^^ 

3) Other (please specify) _______________________ 

J. If your school has a tenure system, how long Is your successful 
performance required before you are granted tenure? 
1) Two years „__^ 2) Three years _ 

3) Four years ______ 4) Other (specify number of 

years)_ 

Classroom Management 

A. Besides your regular teaching duties, what other kinr!s of 
administrative duties do you perform in your school? 
(check all that apply) 

1) Hone roo« teacher 

2) Daily attendance record _____ 

3) Midterm or quarterly report card 
(If you are a homeroom teacher) 

4) Lunch room duty . 

5) Study liall duty ___ 

6) Hall duty ____ 

7) Distribute & collect textbooks 

8) Student club advisor 

9) 



B. Do you have any discipline problems in your classes? 
1) Yes 2) No 

(If yes, please answer C) 

C. What do you do to cope with classroom behavior problems? 
(pheck all that apply) 

1) Understand why a student wants to disrupt the class 

2) Set an example of concern, courtesy, industry and 
fairness . 

3) Give students detention slips ___^ 
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4) Send students to see principal or assistant principal 

5) Other (specify) 



D. Row d » you avoid trouble in class? Uheck all that apply) 

1) 'tkave lessons well prepared _ 

2) Involve students in all learning activities 

3) Let students know their responsibilities 



5) 
6) 
7) 
8) 



TI. Evalustion of Achievement 

A* What is the purpose of evaluation? 

1) Measure a student's iaprovenent 

2) Reinforce a student's learning 

3) Locate a student's weakness " 

4) — 

7> zzmzzzzzzzzzzzzzi 

8) ZII~I~~ 



B. How often do you give tests? 

3) Once a week 2) Twice a week 

3) Daily 4) Other (specify) 



C, Do you allow students to take make-up exatninations? 

(with excuse) 
(without any excuse) 

3) No 



D. If yes, do you also allow your students to have repr.it ah lo tests? 
1) Yes 2) No 



C. If yeSf do you set a Unit on the number of times students can 
take the retests? 

— — many 

2) No 

VII. Faculty Evaluation 

A. Does your school have a faculty evaluation policy? 

1) Yes (if yes, answer B) 

2) No (if no answer D) 

B. What kind of faculty evaluation does your school employ? 
(check all that apply) 

1) By your supervisor (or principal) 

2) By your colleagues (peer evaluation) 

3) By your students 

*) By various criteris 

(if you check this item, please answer C) 
5) Other 
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C. What kind of criteria? (you say check «ore than one) 

1) NuBber of years of teaching 

2) Nunber of develofynental courses, or advanced courses* 
you have had - 

3) 

4j — — — 



D. If "no", then how do you receive evaluation? (please explain) 



VIII. Parent-Teacher Association (PTA) 
A. Does your school have a PTA? 

1) Tea 2) No 



B, If yes, how often does the PTA meet? 

1) Once a senester (quarter) 

2) Once a nonth 

3) No regular meeting, might be once a year 

4) 

5) ^ 

C, Besides PTA meetings, do you contact the parents regularly 
Informing them of their child's progress? 

1) Yes 2) No 



IX. Remediation 

A. How do you Identify the remedial students In your class? 

1) Test score 

2) 

3) ZZZIIZIZIIIZZIZIZIIIZIIZZZZZZZIIZZI 

B. How do you help your remedial students? 
(check all that apply) 

1) Extra help In class 

2) Extra help after class or school 

3) Other (specify) 

C. Do you receive any compensation for your extra help? 
1) Yes 2) No 



D. If the average of your clmnm in poor, will you give extra 
. help sessions to the whole class? 

y«s» please answer E) 

2) No 
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Is 
1) 
2) 
3) 
A) 



thl« required by the school or arc you juat volunteering? 
Tee, It le required by eehool, I an not volunteering 
Yes, It is required by school, and 1 an volunteering 
No, it is not required by school, and I an volunteerinF" 
Other (specify) ^ 



X, Faculty Developnent 

A. If you had a chance to improve yourself, what would you do? 
(checli all that apply) 



1) 
2) 
3) 
4) 

5) 
6) 
7) 



take an advanced math course 

Do content research, such as solve p r ob lens 

Develop a new teaching method 

Do sons research regarding teaching nethods 



B. 



If you were given an opportunity to do something regarding 
current issues in education, what would you like to do? 
(check or conplete as many items as necessary) 



1) 
2) 

3) 
4) 
5) 
6) 



To abolish the one-tine entrance examination 
Create a more flexible examination 



C. 



D. 



F. 



Do you participate in any professional association meetings 
(or teaching method seminars) (If yes, please an<«wer D) 



Yes 



2) No 



How many times do you attend these kind of meetings? 

1) Once a year 

2) Once a semester 



3) Depends on the opportunity 

4) Other 



Are you required to participate in in-service training programs 
by the school system? 

1) Yes 2) No 

If yes, how nany la-servine training classes do you have to 
attend each year? 

1) One course 

2) Two courses . 

3) Three courses 

4) ______ 



XI, Our future teaching profession 

A. How do you rate yourself as a teacher? 

1) excellent 2) Very good 

3> good .^^^ 4) fair 

5i poor __ 
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B. Do you agree that the students in grades 9-12 need more 
than one year of sathematics? 

y«»» pleaae answer C) 

2) Ho 

C, Do you agree that at least three years of mathenatics 
should be required in grades 9 - 12T 

1) Yes 2) No 

D« Do you agree that the eurriculuis should becone more flexible, 
peraitting a greater nunber of options for a diversified 
student population? 

1) Yes 2) No 

E. Do you agree that the success of stathenat ics programs and 
student learning should be evaluated by a wider range of 
measures than conventional testing? 

1) Yes 2) No 

F. Do you agree that problem solving should be the focus of 
school mathematics in the 1980*8? 

1) Yes 2) No 

G. Do you agree that mathematics programs should take full 
advantage of the power of calculators and computers at 
all grade levels? 

1) Yes 2) No 

H. Do you agree that in-service education for teachers should 
be given first priority in teacher training programs? 

1) Yes 2) No 

I. How do you rate your high school or lunlor high school 
mathematics courses? 

Use 1 as the most important subject 
Use 2 as an important subject 
Use 3 as a less important subject 
Use 4 as the least important subject 

1) Arithmetic ( give No. 1-U please) 

2) Algebra 

3) Plane Geometry 



4) Analytic Geometry 

5) Computer Science 

6) Statistics 

7) Calculus 

i) Linear Algebra 

9) Trigonometry 



10) other (please specify) 
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J. How do you suggest that good teachers be discouraged from the 
teaching profession? 

1) 

2) : 

3) - — 

4) 

5) 
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K. What reconmeadations do you have for our future generations 
regarding aathenatlcs? 

1) . 

2) [ 

3) 

4) , 

5) 
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Thanks very muth for your patience and 
generosity in cospleting this questionnaire,. 
This survey is a part of a project supported 
by a grant froa the Pacific Cultural Foundation. 
All of the questions for this survey were 
written by the investigator. 



Respectfully yours. 



Dr. Ping-Tung Chang, 
Investigator 
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FCWTHOTES 

(1) A portion of this paper was presented at 
the 6 3rd Annual Meeting of the Matheaatlcal 
Association of Aaerlca, Southeastern Sec- 
tlon at Tennessee Technological University, 
Cooksvllle, Tennessee froa April 6-7* 

19 84y under the sane title. 

(2) This paper was presented to the Fifth 
International Congress on Matheaatlcal 
Education In Adelaide. South Australia 
froa August 24-30, 1984, under the sane 
title. 

(3) A portion of this paper was presented 
to the Fifth International Congress on 
Mathematical Education In Adelaide, 
South Australia on August 26, 1984 In 
the The9» Group-"-The Professional 
Life of Teachers, under the title, 
'*Mathesatlcs Xn-Servlce Program In the 
Province of Taiwan, Republic of China- 
Its Developaent, lapleaentatlon, and 
Evaluation*** 
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(4) A portion of this paper was presented to 
the Fifth International Congress on 
Mathenatical Education in Adelaide, 
South Australia on August 25» 1984 
at the first session of Section 1 of A2 
Elementary School (Ages 7-12) Action 
Group* under the title, "An Overview of 
Basic Facts, Computation with Natural 
Numbers and Estimation in the Elementary 
School of Taiwan, Republic of China". 



151 



